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The Social Implications of Science 


Things that ha])]U'ii hcforc* our cyos trom day 
to (lay tend to Ix' a('i'(‘|)t('d hy tlio (‘oiuimou mind as 
a inatltu* ol* <*oiii*s(‘ as 1 hint's Tor ^i*an1(‘d althou**!) 
they, ill lari, may r»'sull iu |•(*volllt ioiiary clianj^rs in 
our modes of life. The liaily phenomenal advanei^s in 
seienee and leolinoloj^y during- 1h(* last two Imndrcd 
yeai’s liave aiVeeted almosl every aspe(*t ol’ our iiidi- 
vidua) and social liTe. None of ns to day can have his 
food oe take a step (»r write a line without usin*'’ Ifie 
inventions of si'ieiUM* in one form or other. Neverthe- 
less, even otherwis* ('ultured men are not few who 
ar<‘ ignorant of the elements (d* seienee and are not 
snrti<‘i«'n1 ly <'<ins<':ous of the role that sc'ienee is 
playiii”- almosl literally every minute in their life. 
This, hy itself, wnuld he .a misfoi'lune. Ihit it is 
lamdeiasi .‘ill the iimre reyrettahle when it is ('onsider- 
(mI lliat seienee, ajiart from workin< 4 - far reaehin*:: 
('halites in our serial life, has now jdaeed in tin* 
hands of man powci'ful en.uines of destruetion wliieh, 
if used hy unsern])ulous men or for nnserupulous 
l)ur]K)ses, ean inodnee untold harm, and even wipe 
out wliole eomm unities. 

^riie naility of the da utter lias never been so 
ttreaf to Western people ‘tenerally as now. The rise 
of totalitarian Stales and the ruthless way in wliieh 
the latest seientilie diseoveries are heinti: used for 
afiuressive purposes openly and unahasliedly have 
striiek terror in the minds of the peojile in the 
Western demoera('ies,, who wen^ relatively ealiii up 
till now. Mass dismissals of eminent seieiititie men in 
Ceniral Kiirope for reasons of political e.onvietion or 
relij'ions faith have unnerved the Western demo- 


crats and scientists wlu» were hitherto unmoved hy 
tin* sujipre.ssion of scientific and scholastii' careers 
in colonial conntri(*s on political ^;roumls hy the 
»i(iv(*rnmenls of these deimx'rats thi'insid ves. ^1 hey 
were still unaware* that sut>])ression (»f freedom in 
any part of Die ^lohe is potentially dangerous to 
fns'dom even in tlieii* own count I'ies, even as slums 
in a ('ily are dani;erous to the rii'hei’ people them- 
selves, who are directly or indlre(*tly jcsponsihle for 
the slums. To-«lay the Western int(*irnieiitsia have 
hecome alive to the prohlem. It is now Generally 
admitted that scientists themselves ari* to a certain 
extent to hhniH* for this state* of affairs, not heeause, 
as is sometimes (*rroiH*ously arjiiU'd, scientists are 
resi)onsihle for the dlscoveri('s and inventions, hut 
he(*ause sci(*ntis1s, heinj;’ naturally ahsorl)(‘d in their 
own work, have not, paid dm* regard to the social 
liijj)licat iiOis of their work. They, as a class, have 
not. tried to inform and train the ]>uhlic mind with 
re‘'ard both t() the iiood and had pot(*nt ialil i(*s ol 
scientific kiowled^i' and to instruct people to adjust, 
social and international n'lations to the jiro'^ress of 
s('ience and technoloiiy. Klforts are now heinc' made 
in America and in Kimland and also internationally 
to make sci(*ntists conscious of the duty th(*y owe to 
society in this rej^ard. 

The International (\)nncil of Scimititic Tnions 
set uj) last year a (‘ommittee on Sci(*ncc‘ and its Social 
Kelations, wliieh was instrm'ted to iirepan* a repoi-t 
on the effects of science on human life and sticial 
relalionsiiips and present its ret)orl in UUO. For this 
work the rommiltee is expected to rec(‘ive eollaho- 


THE SOCIAL IMPLICATION^ PP SCIENCE 

ration from national (*or respond onl^ ' scientific 
societies in various countries. Thd t'l.iindil <!f the 
American Association for the Advancement of 
Science has also formally ])ointe<l out in a resolu- 
tion the chanjTCs in the physical and mental environ- 
ment of man and the complexities of social, economic 
and ])’olitical relations that are heinjf hroimhl about 
hy science and technology. Both the British Asso- 
ciation for the Advancement of Science and the 
American Association are seriously ctuisideriim these 
social i)rol)lems create<l hy science. Views of re- 
presentative scientific men in (treat Britain on this 
questi(>n w'ere sought recently hy Nature, and 
there seems to he a pfeneral concensus of opinion 
that a society for the study of the social relation.^ 
of science is needed. A ctuicrete scheme for the 
orfranization of such a society and for its lines of 
work is naturally more difii<*ult of formulation, hut 
it constitutes at least a re-assuriim symjitom Of the 
fTfowiiiff awareness of scientific minds to the ur^:ency 
of the question. We consider it desirahle that the 
Indian Science (.Vinjjress Association shouhl discuss 
this question in a plenary s<‘ssion in (he forth- 
cominj*' Lahore (V)imress, ami, if necessary, organize 
a (k)mmittee for the study of this (|uestion. The 
social implications of science are even more ijriiored 
in this country than elsewhere, as the mass of the 
people is ignorant and illiterate. But India is as 
much within the orhit of the action of deadly 
scientific weapons as any other country. India, as 
a nation, is really at the threshold of her .scientific 
career, and if her scientific men organize their 
thouf?hts betimes w'ith ref»ard to social, economic 


and political questions, it may be possible to arrest 
drift and ^uide her destinies in the direction of 
social prof»:ress and peace. India, like many other 
countries, abounds in (|uaeks — medical, political and 
spiritual and the help of sincere scientists trained 
to .stmly problem with objectivity and without 
prejudice may hel]) to steer her course evenly in a 
sea of passion and unscientific thoujrht. 

It is, however, clear from the above that those 
scientists who are willinj? to study social problems 
must brin*T a scientific mind to bear upon this study. 
It is not infreiiuent that scientists, who pursue a 
scientific way of thouj>ht in the laboratory, fail to 
retain the same attitude in other affairs, and in the 
stmly of social questions considerations inspired by 
prejudice and selfishness have a knack of coming; 
in unobtrusively unless kept at bay by a vif>ilant 
mind. It must be borne in mind that the ]>resent 
dislocation in the entire world is the result of malad- 
justment between scientific development on the 
one hand and social and international relation- 
ships on tin* other. Scientific methods of communic- 
ation have lar«:ely wiped off the sij;nificance of 
f*:eo» rapid cal ami even of liimuistic boundaries. 
Mankind inevitably, by the impact of science, is 
moulding’ itself into one community economically, 
but the mental separateness ])crsists, racial ami 
national rivalries exist and have even af'j.»ravate<l, 
relijfious intolerance has in some countries increa.sed. 
The lij>ht of science must dis])el this darkness and 
show' the way for mankind. If Indian scientists can 
form themselves into such a body with such a task, 
they will deserve w(‘ll not only of Imlia but of the 
entire world. 
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Electrical Charge Distribution in 


Thunderclouds 

A. K. Uutta 

JJiWL’ Ui‘VHi(’h liMliliitc, rali'iHtii. 

'I’nK ]>lu']ioinon<)n of has Ihtii, for a 

loiij; linio, knowri to ho a case of disohaiw of 
electricity throup^h the atinos])heric uiedimii. The 
nature of the distribution of electric charj>:e in the 
clouds and its surroundin«»s, the cause of such an 
aecuniulatioii of charjic to i>i‘odu<‘e the liuhtninjr 
dischai’t'e and the nature of the lif.ditnin“‘ ])roeess 
itself are even in)w under various exj)eriniental 
investigations. Althoiijili success in some of the 
items may now he rightly claimed, it cannot he 
said that the whole phenomenon has been thoroughly 
explained and properly visualized as yet. 

Normal Electrical Condition of the Earth and 
the Atmosphere 

before pnxeedi’ii' to study the prohhmi of 
thunderclouds an<l li^htninu, o!ie must h(‘ fairly 
a(M|uain1e<l with tfie electri<'al <‘on<1itioii of the eartli 
and the surroundinii atmosphere in fair weather. II 
has been observed lhat a level fiehl, freel.v ex])osed 
to the sky, is ne^a lively chai’^ed. This means that 
the potential V in the lowest layers of the atmos 
phere increases with the heijAht, the rate of increase 
(fV/(llf brinji' j-'ivcn by 47r<n where cr is the amoiuit 
of <‘hai'^e per sq. cm. of the “round. The averaj^e 
ma“iiitinle of the ])ositive ])oteniial j»:radient in fine 
weather is of the onler of 100 volts per meter, 
correspondiiif*: to a negative charj»e on the ‘ground of 
S e.s.u. — 10 -' coulomb ])er sep meter. 

The potential {.vradient soon begins to dimifiish, 
an<l before a heiuht of 10 km. is reached the 
potential becomes almo.st inde])e]ident of the heijrlit. 
Thus the potential, relative to the earth, of the whole 
upper atmosphere above regions of fine weather is less 
than one million volts. The normal vertical field of 
the atmosphere tends to drive ymsitively-eharfjed 
bodies downwards and thus t»ives rise to an air-earth 
current. The average air-earth current in normal 


eomlitions is alumt ‘2X10 am])ere ])er s(j. em., that 
is, about 1,000 amperes for a?i area ecpial to the 
whole .surface of the earth. The positive ehaT*‘;e thus 
carried from the atmosi)here to tlie ^niund in one 
minute is of the order of 1/lOth the surface ehar»:c 
on the j»:round. It has, therefore, to he borin' in mind 
that unless some other process has been workinj? in 
a reverse sense, the earth would lose its whole 
ne“:ative charge in aliout ten minutes. The nature 
of this eompeiisatin**- process has hm“ exercised the 
minds of physicists. One theory is lhat the lijrht- 
niii”' diseliar“’e ))rin“s a surplus of negative charge 
to the earth. In view of the fact that we have 
about 1,000 active Ihumlerc'loinls ov(‘r the earth at 
any instant, the eontinnaiiee of the negative (*harM:e 
on the earth would he easily ex]»lained, if it could 
]>e shown that the tiiseharyi* between the cloud 
and the “•round j>ave nej»alive eharj'c to tlie f^nuind 
and the thundei'eloiids itidn<*ed an <'arth-air (Uirrent 
of considerable amount. 

Polarity of Thunderclouds 

W'Jiatever may be llie process (flu* I'xaet jiroeess 
has not yet been well established) which remlers 
the I hnmh'relonds electrically charged, it must be 
based on the fnndaiiu'ntal idea that both positive 
and ne“ative eliar^^cs an* created in the active sphere 
of a thundercloud ami the two types of char{»es 
separate in different directions as in the eharjriuR: 
of a condenser by the familiar Wimshursl muvhivc. 
A thnnderelond must, therefore, be electrically 
bipolar. If the charge in the lower portion (d‘ the 
lluimlereloud is muutivv the thundercloud is said 
to he of pitsitivc poiarHi/ and rive rersa. 

The fri'neral method of finding out the polarity 
of a thumlerchiud is to find out the electrical field on 
the surface of the earth in the presence of a thunder- 
cloud, whether near or distant, or the ehaufje in the 
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KLFXTRICAL CHARGE DISTRIBUTION IN 
THUNDERCLOUDS 

lirjfl (liiriiiL* a nas]i. Tin* <»(‘ncral method of finding' out 
the field or the ehan.uj* of field on earlh was devised 
hy ('. T. H. Wilson. In prineiple tlie method <*onsists 
in <lelermlninii- the eharji^' indneed on an eaidh- 
t;onneel('d eondiK'ltn* hy means (fa eapillary eleetro- 
meter. 'I’lie earl h-eonnecUed eoiidiietor could he of 
the form of a l(‘st pla 1 (‘ lyinji' on tin' ground and 
pro])eriy shielded or a eo|)p(‘r s|)hei*(‘ ]>la('ed at a 
few melers above tin* ‘ii-onnd and eonneeled throiiirh 
Ihe eleel I'omehM' In Hie }^rniiiid. If Ho* capacity (d* 
tin* whole (Mindiielinu' systi'iii is known. Hie poHni- 
iial or Hu' field is (*asily delermined, from the read- 
ing' of tile elect romeler. 

Apph'ton and his eo-workers, while sludyin**- Hu* 
nature of tin* at mosplieries, have used the enthodc 
ray oseilloiira])li for Hh' deteiiiiinat ion of the si.un 
and ma|j['nilude of lu-t ('hanucs of the (sirHi ’s eleelrie 
field due to a li^litninu. 'Phis, however, does not 
(Miahh* oiu' to nM*asur(' the steady lield on the surfaee 
of th«‘ eai'th. The oscdlloci-a ph yields, more(»ver, 
certain complex details, all of which have not yet 
IxM'ii explaine<l. Simpson ti’icMl to d<‘<*ide the (jues- 
tion of ])olarily of t hnndei'clonds on i4'(‘n<‘ral grounds, 
lie att^miptcd to form a complete ]n(‘tun^ of the origin 
of (diariit' (list rihiit ion in a Ihnndendond, which 
automatically links up the (piestion of ])olarity. 

The origin (d‘ eleclri(*it,y in a thunderstorm was 
ci.nsidererl hy Simpson t(» he due to Ihe hreakin^' 
up (»f ^^■aler drops h\’ an npvN.ard current of air. 
It was consideriMl hy him that, when a water drop 
is so hi’oken up. Hie water parlifdes acapiire a i)osi- 
tivc char|.;c and the air i^'ets a negative (diar^c. In 
Hn* eas(‘ of t hundercdouds. ‘generally, the air entei's 
the ('loud at its lower base and ])rocee«ls upwards 
iu a slantinj^- direction. The vertical com])onent of 
tin' upward current of air iiic'reases as the air passes 
into the storm area and reaches a maximum at tlie 
lower half of tin' ('loud. <)ntside the rc'jiion ai’ain, 
the vi'rtical velocity is less. AVater dro])s cannot 
enter this rej^ioii of maximum aii- current aiid an*, 
therefore, cliceked, broken up and thrown upwards 
only to accumulate a^ain and re])eat the same 
process. 

Some of these water drops, how(‘V('r, will slip 
*Iown wards hy tlie side of the region of niaxiiiiuiii 
veloeit,^V. liej-ardin^- the electrical nature of Hie 
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rcjyion it was considered that the process of lireakinf*: 
water-drops aliove the region of maxinuini velocity, 
/\ «i:ives a positive charge to the water drops in 
the area. The nejrative charge is carried away by 
the air and is distributed in the remaining' cloud. 
The distribution of eharj**es will, therefore, be as 
showui in the adjoined fi}4ure I. We see from this 
fi<i:ure that the lu'avy rain drojis near the (*entre of 
the storm are ])ositively charged and the rain 



I'o;. I. 

drops in the i*(‘^ion away from tin* centre are 
iu‘‘»'aliv(‘ly charued. 'Pile separation of the charLi'cs 
e(UiV(‘rt tin* thunder('l()U(l into somethini*’ like 
a himi* condenser. Simfison says that the charuc* 
of tin* rain di'ops has sonn*lini(*s h(*(‘n found 
to be positive and sometimes n(*‘.*at iv(*. Sometimes 
tin* rain drops liavi* a mixtuia* (d' jiosilivt* and nega- 
tive* ehar^(*s. ^Phis is, evi<I(‘ntly, in ae'cordaina* with 
his theory. 

t hi the assiim pt inti that tin* air is unable to 
wiflisland mon* than a "(*rlain (h‘linil(* el(*etr*ical 
int(*nsity ami that tin* mobility of tin* in*uativ(‘ 
elect runs is much lar.u(*r than that of the ]n)sitiv(* 
i('ns, Simpsun ar'4U(*d that a ])ositiv(* discharge is 
(‘xpccted to create an intense field at the end of a 
prnfirt ssi)}(/ ei.anncl of positive chai'm*, with a. 
tendency to produce branches. A nej'ative 
discharge, on the other hand, cannot ]>r()duee a 
ehanml but forms a diffuse ioiiizt*d n'^ion. hk\- 
pe'riment inii' in the laboratory, he found a characteris- 
tic branched diseharye fi*om the positive terminal 
ami a diffuse '•low from the neirative terminal, 
further experiments with a positively charj^ed 
plate to represent the earth and a nej^atively charged 
sphere to rep]*esent the cloud f»ave, at comparatively 
shorter distance, a thick disehar‘?e from the plate to 
the sphere. The nature of lif^htninj? 
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ELECTRICAL CHARGE DISTRIBUTION IN 
THUNDERCLOUDS 

p}M)tof>i*a|)}KS show many hranchcMl ( I isobar »f.s ami 
many iinbranoliiMl lliiok om‘s, lln* majority hoinj** 
hraiiclu'd dischar^os downwards. Tlius lu* oanu! to 
tho oonolusion that tin* lowor mid of tlu* active* 
tliundcrcioiid is ])ositivcly charjicil ami flu* thunder 
clouds arc, therefore, id* inffalin poltirHij. This is 
evidently what the iiicliire depicted hy Simpson 
leails us to believe. 

However elciiant and complete the theory pro 
])ounded hy Sim[)son may appear, it has not, stood 
the test of subseipienl and more elaborate experi- 
ments of Sidionland ami i ther workers, who have 
definitely established that tin* thunderclouds are 
f,»‘en(‘rally of pasifin poluriitf. 


Kxperimental Te.sts on llie Polarity of the 
Thunderclouds 

'Fhe <jU(*stion of ])obirity of thiindereiouds was 
first att(‘m[)ted by Wilson by simlyinj*' the change 
of electric field on the earth ilm* to a li<*ht niii”'. 



J*h'oiii Ids observations he came to the conclusion that 
a f-reat majority of the t hunderclomls were of posi- 
tive polarity, that is, the lower portion cd* the cloud 
was ncjiatively charm'd. Experiments by Apph‘ton, 
Watt ami Herd with the o.scillo^raph ahso siip])orled 
the idea of positive ])olarity of the thunderclouds. 
Scluuiland and his co-workers are responsible for 
the elaborate ami definite jiroof on the. (juesfion of 
jiolarify of tin* thunderclouds. The recordin'*: ap- 
paratus used ]>y Schonlai.d was like that of Wilson, 
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— a copper liall or a test jdati* worked alouii’ with a 
capillary electrometei*. As a ])reliminary to the 
working- theoi*y. it is considered that t humh'rclouds 
are e.s.sentially l>i])olar. In a bipolar cloud of the 
ideal condition shown in tin* fiyui’c H, tlie fiehi at 
the point of observation P is jiivi'ii by. 


„ . 'IQ, If., 

(//^ t (///■ ! IrV' " 

where and Qn are tin* negative and jiositive char^(*s 
and //,, their hi'ii-ihts fi'om the ground, L is tlie 
distanci* from the liase of the cloud to the ]ioint 
of oli.servation. h’or ilistances /> b*ss than a ceidain 
critii'al value, the second tei-m ]>redoniinates and for 
larm* distances the effeid of the first term predomi- 
nates. Thus ivilh imnusinff disfunct L htfirnu the 
ihnid aud the stulinu thr fnld iril! chtDup its sitfu. 
In neneral, howevt'r, this may be difficult to observe 
due to the jiresence of seNcral t humlei'cloinls at 
varyin*^ distances. 

Electrical nature of the cbunl may also be 
determined by studyinu' the cliau'-ii* of field asso- 
ciated with a li^htnin^- dischai’Lie. We may consider 
three types of liyhtninji* ilischarj^es, that between 
the positive or the ni'mdive ('harm* and tin* earth, or 
between the two poles of tlu' cloml. Writing f 
for the earth and .1 ami /* for the posit ivi* and the 
negative ])oles of tht' cloud, the sudden chaiiiie of 
field resulting;’ from the various dis<*harues may be 
j»iven by tin* followinn* expressions. 


Discharge . H ' | posit ively chai'^ed part 
of I he cloml I he eai*t li |, 


A/’’ 


2. Q, II, 
(//,•■= 1 


Hi' [nemitively chai'ued part 
of t he cloml to tlu* eai'th |, 


AA’ ■ 




.1/* I Lower Cloud n(‘j»at i ve | , AA’ 


r //» 

y/, 1 


(7/,“ j 

r /A= 

7/, 1 
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ELECTRICAL CHARGE DISTRIBUTION IN 
THUNDERCLOUDS 

It is fvidont Hs in llio of the steinly field, 
j)i*eviously iliseiissetl tlnit the pole to pole <lisehar^e 
jrives a reversal in the chanj^e ot* field observed as the 
distanee ehanjjes. This eaii be tal)iilaled in tlie 
form : — 

Si^n of sinlHon fioM 


Disfhsirgc. 

Distiint (‘1(111(1 of 
po.Mitivc poliirity. 

Ncur cloud of 
po.'dtivc iMtlHrily. 

All 

NegMtixe 

positive 

nr 

F*o.‘-iIiv(* 

Positive 

M' 

Ni'giitivc 

Ncg.’itivt 


It has been observed tlial th(‘ ;:reat majority of 
li»:htninj»‘ diseharj^es ])ass lielween the iipj>er and 
the lovv'er parts (d* tlie eloud. Diseliaryi's from the 
lower pole to the earth ar(‘ less lV<Mjnenl. while fin* 
diseharjfes fr(»m the to]) ])ole to tin* earth are rare. 
With a elond of positive p(»larit,y, {icnerally, all 
distant disehar»es within the <'loud {AB) should 
prodiiee net»ative ehanj^e of field, while li»htninfr 
disehar»e in a near eloud of faisitive ])olaiity (.1/^) 
should prodiH'O p<«sitive ehaiif^e of field. 

If the observed positive field changes due to 
distant diseharj^es are all assoeiated with diseharires 
to the ground, (\ then, it may be said that no 
positive field ehanycs are assoeiated with diseharj»es 
between the elouds and the eloud is of jaisitive 
polarity. 

The steady fi<*lds due to near ainl distant storms 
are respeetively jiositive ami negative for negative 
polarity ami nejiative ami jM’.sitive for positive 
polarity. In view of the superim])osinj»- fiebls this 
is, how’ever, not an absolute eriterion. 

The reeords of obsei’vation d(‘finitely favour 
a positive polarity of the eloud. 

(1) Out <»f 0211 distant diseharj^es within the 

eloud 517 were assoeiated with 
nejrative field ehanj^es ami fi with j)osi- 
tive. (T.y])e Ali). 

(2) Out of 54 positive field ehanj»'es of dis- 

tant elouds 4S were assoeiated w'ith 
diseharjies to the j>round. (Type BC). 

(3) Positive stea<ly fiebls were assoeiated 

with distant storms and neH:ative steady 
fields with near .sttn-m.s. 


These observations of Sehonland have been 
later verified by Halliday and others. ITiivinfjf thus 
established that the thunderelouds are of i>ositivc 
polarity, that is, the base of the eloud is nejyatively 
eharj?ed, it ean now be explained w^hy in .spite of the 
steady air-earth eiirrent of normal eonditions (posi- 
tive charge movinf*- to the f>round) the earth 
maintains the eon.stant negative ehar»e on its surfae.e. 

Explanation of the Negative Charge on the Surface 
of the Earth 

Wilson WMS the first to suj;«:est that the 
e.\elian»:e of elect rieity betw'een the Ihunderelomls 
and the j»:n>und may be an important factor in the 
maintenanee of the earth’s neii:ative ehar}»e, the 
replenishment of which, in view of the fine weather 
air-earth current, is an outstanding* problem of atnios- 
j)heric electricity. This exchanj»e can take place in 
three ways. riz.. by tin* momentary <'nrrents due to 
li»htnin‘» dischar^-cs between the eloud and the 
»rouml, by the total charfre carried by the down- 
pourinjr rain, and by tin* continuous current cariied 
by the ions in the powerful (‘lectric fi(‘ld between the 
cloud and the ‘•round. The last effect is expeett'd 
as a r<*snlt of j)niri1-<lisclnirj*(‘s from ti’i'cs and 
bushes below the cloud. 

Occasions of strorrif posit ce fields below active* 

idcr<*londs are nciili^ible. There is a pr*(*p(»nd(‘r- 
ance of strong* nej'ative fields, which causes the j>oinl 
discharjL^e current to be mainly upwai’dly dir(‘<*1ed. 
The earth must, therefore, ‘•ain a negative charge 
lV(»m this effect. It lias been shown that the Ii«:htnin;r 
«lischar‘»-e takes place between the ncf^ativc cloud 
and the earth. The earih, thus, jL*ets a nej»ative 
charjre from this effect also. The rain, on the other 
haml, may bt* expected to convey a ])ositive charu*e 
to the earth, as tin* falliii}; dro|)s, whatever their 
initial comlilinii, will interc<*pt enoipili of the posi- 
tive ions before reaching* the ^>:round. 

In or(h*r to estimate tlie point discharj»e currents 
from trees and bushes below the cloud, Schotiland 
.selected some natural source of point <lischarf»<‘, 
which is a typical tree in the ref*’ion in which the ex- 
periment was carrie<l out. This was cut down at the 
base and mounted upon suli)hur-ebonite. insulators. 
The tree was joined to a current-measuring instru- 
ment, the connecting wires being properly shielded. 
A unipivot galvanometer was used as the current 
mea.siiring instrument, w'hieh was earthed properly. 
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ELEmiCAL CHARGE DISTRIBUTION IN 
THUNDERCLOUDS 

It (*onl(l read to tontlis of a iiiicM'oainpeiv. The 
cuiTOfit observed rapHlIy inereased with the increase 
of field, as will be seen from the followiiiii- table: 


Stcjcly til'll t on tlic 
.Murfnci* of till* CM 111 
Volls/rni’tfr. 

e ’ll in ‘111 
ill 

inicroniiipcn 

3,500 

07 

-5.500 

•20 

11,000 

roo 

16,000 

4’00 


Positive fiel<ls l>einj»- dne to distant storms are 
never very powerful and, therefore, the current 
is always neH:IiHible. Measuring the averaj»:e 
current due to the various st(<rms at dilTerent tlis- 
tances and finding »)ut of the chief sources (»f point 
dischar»:es ainl their relative abundance, Schonland 
made a rou<»h estimate of tin* total point discharjre 
current between an active thundercloml and the 
{ground. He found this current to be amtJcres. 
Th(‘ eftVct of momentary currents carrieil by 
lijihtniim <lisc]iarm‘s is ‘1 anijicre in an upwaisl 
<lirection, charged rain <'ai‘ries 0’02 ampere down- 
wards.* In view of tin* abundance of active thunder- 
storms at any tii. •, it is pi-obabh* that the air- 
earth current is well balaiu'ed hy the jiain of 
nejiative charj'e by the earth due to thunderstorms. 

Determination of the Electric Charge Distribution 
in the Thundercloud 

In a very na'cnt e.xperiment, Simpson has 
measured the potential fields in the thunderchuid 
itself, by means of sounding lialloons an<l lias fmind 
out the } 4 :eneral nature of the charf>e <iistribution 
in the clouds. These results are in jieneral agree- 
ment with the idea of the positive ])olarity of the 
majority of the clouds, thus tallyinj^ with Schon- 
land ’s results ami with those of others. Simpson has 
also modified his theory to suit the general nature 
of the charjre distribution in the clouds as found new, 
and has carried out further laboratory experiments 
to justify his theory. 

* Tteecntly Dr S. Iv. Biincr jrc Iihm reported tlmt he hn.s 
found the total elifirge carried by raiiulroj)H to be negative 
and of sufficient aniouiO. 


The main princi])Ie of his work was to attach a 
poiiit-tiischarjre system with a sounding ballooti. The 
record (d‘ the discharge was imprinted on a chemieal 
pa])er which was made to rotate by means of a 
clockwork. Arrangements for recording the liumi- 
dity ami the pressure were also sent along with 
the balloon. All the scientific instriiiiuuits were 
released by means of a fuse at any desircil height and 
the.se eame down hy means of a |)aracliute. The 
soumlings were generally made in t humlcrstorms 
or in showers. 

The records show that at least two-thirds of the 
soundings give a negative potential in the lower 
regions ii]) to li km., wliieh is usually above the 
liase of the thumlerelomls. From tin* to]) of the 
negative gradient u|> to l•ight or nine kilometers 
positive gradituits ])ri‘doiuinate. The evidences at 
greater h(‘ights point to negative potential again. 
There are, however, also cases on record, whicli 
start with a jiosilivc pot(uitiat, chatig(‘ to a m'gativc 
potential and again pass over to a ])ositivc jiotcn 
tial. These records imlicatc that although generally 
the charge in the lower part of the (loud is ni‘gative 
and the upper paid positive*, then* ai‘e souk* cases 
where* the* halloon meets a ])ositiv(* charj^c to start 
with and then e'omes to a iie*gativ(*ly charged region 
followed again hy pe'sitive* e'harge*. It has hc'en 
further calculated that the* e-emtre* of gravity of the 
main m‘gative chai*ge lie‘s in the* ]*egion of le‘mpera- 
luce above while* the eentre of gravity of the 

positive charge lies in the* fre*e‘/,ing temperalnre 
region of The* specimen r<‘cords are well 

ilhislrate^d hy Z| and Z« in the*- following figure III, 



Fk;. III. 

where the shades! portion denotes the positive 
gradient and the unshaded ones the negative 
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ELECTRICAL CHARGE DISTRIBUTION IN 
THUNDERCI,OUDS 

jirinlinil. 'rht‘ of the arc tif tiu* 

'I'lirsi' records arc explainable un the 
basis ot' the (doiid (diar^e distribulioti sh(»wn in the 
fijiuri*. Idw' niodifical inns neeessai*y t'rniii the earlier 
1 ht*nry nf Simpson arist‘ li’nin the Tael that 
th(‘i*e is a lar^ic jxisilive ehai‘i*i‘ at the tnp nt‘ tin* 
eloiid and (he negative cliar.ne in I he •••e/iera/ cloud 
is niiKdi denser. 'I’liis means that tin* ‘jtmeral nature 
oT a tluindi-rcloiid (diar»(‘ is jxisitive above' ami 
?n‘|.‘ative b(‘b>vv, while* emly iineltn* spe*e'ially selectee! 
rejiums a e'oncemt ration e>r pi^sitive eharyie is feuinel 
e'mbe'ddc'el in the lowe*!* re-^ieni. 'Phe pi'e'vioiis break- 
ini'- elreip theory of Sim])son hael ae'counte'el fen* the 
eoneentralion of ]iositive ehar«’e in a limiteel biwer 
reiiion. As 1*014:1 nls the iii)]>er pe)sitive' ediar^e, it is 
imw su{4:i'e*steel that the mutmd imp:ie*t eif ii*e crystals 
re'siilts in the* ie*e becenninn ne*;:!! i ve'ly eharuTel :)nei 
the* air posit ive*Iy edi.'iriie'eb This is baseel ejii 

observalions iinieh* in the* Ant:!rtie by Simpsem. In 
vie'W ejf the* lact that, the* upper re*' ion of jnesitive* 
ehar<'<? is beleiw the iVee/ini*- j)oinl. temperature*, 
e}ee*urrene*e of ice eryst:ds in the* rei>ie)n is ae*ee)r<lini>: 
tee e'xpeetation. The* I'e'iu'ral se*ltlini'' eif ne‘»:itive*ly 
ediai’i'cel ie*e* woubl the*n re*siill in ;i se'jairat ieui ed' 
e*le*et ricity with the; peisitive* e^harye* :d)e>ve the 
neiATitive*. Simpsem, he)we*ver, imints emt, that this 
explauatieui h:i.s not ye-t been emnfirmed by s:itis- 
i'aeteiry l:d)oraloi’y e*xpe*rime'nts. 


Conclusion 

fii eonediision, it may be sii^'*?estod lliat there 
are twe) type*s e)l‘ thunelerelomls lienerally. One, 
that is asseuM:itee| with eemsielerable*, ameiunt e)t* rain 
ami the e)th(*T, wliiedi is not :isse)e?i:ite*el with much of 
rain. In tliei whole* series e>1‘ experiments by 
Selieudaml in South Afrie'a, elurin}>- the three meinths 
in wliieh a (‘onsielerable number of thumlerstorms 
\ve*re stilelie'eb einly 2 * 0 ‘J im*he*s e»f r:dn IVII. Se*areity 
e>i* rain sui'i'e'sfs smaller vv:ile*r (Imps ami, there J*e>re, 
eine shemld imt expect the bre'akin*'’ of drops to 
eieeur in sue-h eases. The ;ibsenee eif this mt*ch:inism 
wemlel imlie'ate*. tliat there is ne) aeeumulate*el positive, 
ehavjie in the \owe*r reiiion of Uu* thumlereiouels. 
In the* I'ase* eif thiimlerelouels assoebiteel with niueli 
r:iin erne expeels the hre.ikin*'- of w:iter drops jiroeess 
to lx; in foree ami lienee an a<*emiiuhilion nf i)osi- 
livt* ehar*'e somewhire in tin* lower sli'ata. J'»y 
stmlyin*;: the pot(‘n1i:il ‘•radii*nt in these two 
different types of elomls, one could try 
to v(‘rify Ihe tlieoi*y of break ini'- dro])s yiven hy 
Simpson. As rej^Tirds the su”'i'(*sl ioii tluit the ice 
crystals sell h* down yradnally with ne^:i1ive eluirji’e, 
j^ivinjr the ])ositive (*h,*n*}4e to the :iir ;d)ove, it is 
possible to try v:n'ious l:dx)ralory experimt*nls to 
test it ami lx*fore tin* llu'ory e:in lx* <lefinit(*ly :iecepl ■ 
ed one must llml out the verification. In view of 
the larjic niimlx*!* of thnmlers1o]*ms oeeiirrinu- in 
India, we :n‘i* in :in :idv:inla»t‘»ius position to make 
some eontrihution lo this inleri'stiin^- tiroblem before 
it is Hnally setlh'd. 


Pluto May Be Larger Than Supposed 


Pluto, the ninth planet of the sun’s family, 
may he l:ii*<>ei* in size than now estimatecl. Sii* dames 
♦Jeans lias siij'-j'-ested tlml this distant planet is so 
remote and cold that it is covered w 1 a layer of 
quid air. 

Aetiiiy- like a mirror, this suiiereold licpiid air 
would j'i\e a minute ima‘»e of tin* sun. This is 
wli:it a.sti-onnmers wnuld s(*e wln'ii they observe the 
planet. The sunlijiht from tlie outer portions t>f the 
disk would not ]*eaeh the earth. The apparent brij^lit- 


ne.s.s of Pluto would j'ive a too eou.serv:itive idea 
<d' its size. A size for J^lulo larger Ihiiu that of the 
earth, whieli mi^ht ]>e possilile :ieeordin*»- to this 
theory, woubl support the idea Unit Pluto exer- 
cises a nolieeahle etfeet on both Neplum* ami 
Uranus. This was the basis of the late Prof. W. 
JJ. Piekeriiif'-’s predief ion of a 1 planet made 
before Pluto was discovered. 

— aSViV nc r Dujest. 
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The Origin of the Planets 

James II. Jeans 


As soon as tlie iTasiminj*: of ( N>porni(*us aiul tlu* 
ohservations of (hilileo had olucidaft-d flic* naUiro 
and mol ions of Iho plainds, h^ypofhesos and sjmoiila- 
tions as to their orifjin were put forward in pro- 
fusion. Tlieories were i)roponnded hy i)esearte.s in 
l(i44, l»y Swedonlmv}*’ in 17*44, by Thomas Wrijihi in 
1750 and by Kant, llie philosopher, in 1755. Finally 
Laplaee in 1 790 pul forwar<l his famous nebular 
hypothesis,’' whieh wms destiTie<l lo hold llie fiehl 
almost unehalleiij^ed for nearly a cenlury. 

Laplace's Theory of Nebular Origin 

hai)laee first not(‘d that all the planets revolve 
around the sun’s ecpiator in the same direelion. 
namely that in whieh tin* sun is ifself I'otatiiif^-. This 
le<l him to eonje<‘ture that the matter of the planets 
had orif»inally eonstitnted, or formed part of, a 
vast atmos])h(‘re whieh envelope<l the rotatinj^ sun 
and rota1e<i with it, so that the sun at this stage had 
formed a vast gaseous nebula with the present sun 
forming a. stellar eentre. Gradually this nebula 
eoole<l. As it eoobsl it shrank, and eontinually spun 
faster ami faster in aeeordaiiee with the well-luiovvn 
prineiple of the eonservjjl ion of angular momentum. 
Finally a s])eed was reaehed at whieh the nebula 
eould no longer hold together as a single body; just 
as a tly wheel br»‘aks up if it is si)un too fust, so 
the great nebula bn)ke up, and out of the debris tin* 
jdanets were formed. 

Jjaplaee studied the method of lireak-up in some 
detail. The shrinking sun, he found, would eonti- 
nually leave matter hehind in its ecjuatorial plane. 
This would continue revolving ronml the sun at the 
speed at whieh it had rotated while it still formed 
part of the sun’s etpialor, and so at a slower rate 
than that at whieh the sun was then rotating. He 
imagined that this slowly-rotating matter would 
condense in due course into a planet, after which 
the process woubl begin again, until a seeond planet 
was born, and so on. 


Ijaplaee was too good a mat hemal iciaii to go 
wrong in his mat hemal iea I theory, but the Kinetic 
theory of gases was still unknown, and he went 
Avrong in liis ])liysies. We know now that a stream 
of gas slow'Iy liberated from the ecpiator of a rotat 
ing sun would not eondense into planets; instead, 
its atoms or molecules would scalier into si)aee, 
precisely as the, mol(‘cules do when vve turn the 
gas-tap on ifi the laboratory, and for the same reason. 
It is true that sti‘uetures art; known in tlie heavens 
— the great s])iral nebiila(‘ in wliich the process 
imagined by Laplace is very ju-ohably in progress, 
but tliese are on an entirely <litl[Vrent seale. Kach 
of these neludae ciuilains about 1 00,000, 000, 000 times 
as niueh matter as the sun, and the difference of 
scale introduces essentially noAV factors into the 
probb*m. Fombmsation can, and iiinst, oeeur when 
the matter is so abundant that its gravitational 
attraction oiitwcigiis tin* t(*n<!em*y to molecular 
scattering; it cannot oeeur oil thi‘ relatively puny 
scale eonlem])laled by haplai'c. 

|jaj)lace pointed It) the rings of Saturn as evi- 
d<*nce that the process In* had in mind eonid really 
oeeur, aiul a study of these rings takes ns into the 
heart of the prol)h*m. Ija]»lace thought that these 
rings were a satellite in its pre-natal stage; we now' 
think, with reasonable eertninly. that they are a 
satellite after its death. IS.54 the Freneh malhe- 
malieian Koehe imnle a study of the (pieslion whieh 
most astrom)m(*r.s of to-day find eoiielnsive. 

Roche’s Tlicory of Tidal Origin 

Kel us begin by eonsidering the ordinary evc*ry- 
day tides whieh the moon raises on onr earth. These 
consist of titles in the ocean whieh are of moderate 
height, because water is easily i)ulled about, anti of 
smaller “ ear1h-ti<les ” in tin* solhl body of the 
carth-snialler liecause the earth is denser anti more 
rigid than water. The earth must, of course, ])ro- 
duce similar tides in the solid body of the moon; 
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those jiPo lar‘»‘oi- lhan tho because the 

earth, cwinj* to its ‘••reati'r mass, exerts a «:i*ealer 
j»ravitatioii:il pull than the moon. U‘ tlie moon were 
to eome eh»ser in to the earth, the earth’s i*:ravita- 
tinnal ]>iill on tin* moon would increase, and these 
ti<Ies would become still greater. Vet Koehe found 
that, in every sin-h ease, there is a limit to the heij»:h1. 
of the tides which will b(‘ raised on the smaller 
body; if this cjmies too near to the larj*er body it 
<loes not hav(‘ mere tides raised on its surface, but 
is i)ulbMl in jiieees. So far as we can foresee, the 
moon is destin(‘d in riMiiote future ajics to (‘ome closer 
and ever eloser in to the earth. As it does 
so, the earth’s t iile-raisin^*- pull on the moon will for 
ever increase, until finally tlie moon will no longer 
))e able to resist the strain; it will no lon‘»:er Jmld 
together as a single Iiody, but will break into frajx- 
ments. We shall no lon^c]* haVe a sinj^le moon, lint 
a swarm of minute satellites, like the rinj^s of 
Saturn, revtdvinj; round tin* earth. 

What our satelliti* will do in tlu* ftiture, we 
believe that a satellite of Saturn has <lom‘ in the 
|)ast. The orbit td' tliis satellite must, we 
have continually (*ontracted until the strain 
Saturn’s tidt'-raisiiu*- crnvitational field became too 
^^reat for it, and it broke into the fraj*iiients w<* muv 
see. 

The sky exhibits what ajipi'ai* to be other ins 
tances of the same jdienonienon. There are comets 
which have broktm into several pieces between 
successive ap])earances ; some have actually been 
observed in the act of breaking;. Aj^ain, acconlin**’ 
to iJode’s law, we oui;ht to find a iilanet between 
the orbits of Mars and dupiter; instead of this we 
find a wlnde swarm of minute planets -the asteroids 
-which most astronomers think wm-e pri>bably 
formed by the bi'e;ik up of a sinj^le plaiu't in the 
way just described. 

Aecortlinir to the tiilal theory of the ori**in of 
the solar system at any rate in the form in whicli 
I propounded it in IJIKi the planets were formed 
by a somewhat similar break-up, althnujudi with one 
essential and imptntant difference in the condifi«nis. 
The* imajiined satellite of Saturn was, we thiidt, 
broken u]) by the ‘rravitational attraction of a larj'er 
mass round which it described a <*irciilar (»r elliptical 
irbit. The tidal theory supposes that the sun was 


broken up by the gravitational attraction of a second 
star, but round this it would of course describe a 
hyperbolic? orbit. Now a hyperbolic orbit involves only 
a transitory visit to the region of danger in which 
break-up occurs, whereas an elliptic or circular (»rbit 
involves repeated visits to this region, or even a 
permanent .stay inside it. xMathematieal analysis 
shews that if the sun made a transitory visit int<» 
the regii»n of dangtn* t>f another star, the gaseous 
tides on Its surface would rise eontinually higher, 
until finally a long filament of gas would shoot out 
towards the secoml star. When the two bodies 
reeed<‘d from one another, this filament would lie 
left suspended in spaee, with a motion of revolution 
roiHul the sun wdiieh would prevent its falling haek 
into the sun. It ean he sh(‘wn that the tilameni of 
gas would condense into globules of gas which would 
be (d‘ the general order (d* size of ])lanets. The theory 
suggests that these are in fael the actual ])lancts. 
TInw would begin by describing orbits ahonl the 
sun and if these orbits brought IIkmm m*ar (mougli 
to the sun, thi^y might themselves he hrokcui up and 
give liirth to systems of satellites. 

Such, ill its simplest form, is the tidal th(‘ory 
and it ohvimisly explains many of the t)l)scrved 
features of the solar system. We s(‘e at oik'c why 
the planetary motions have* reference to two ])lanes 
the plane of the sun’s rotation, and the j>lane in 
whieh the outer ])lanets revolve. Clearly the former 
must have been tin* plane of rotation of I lie original 
sun, while the latter would he the plain* in which the 
seeond star j>assed by tbe sun. We see too wliy the 
largest i)lancts, rlupiler and Saliiiai, an* found in 
the middle of tin* sc<juence (d‘ plain'ls, while (In* 
size tails off at either end of the si*cjuence. Cor the 
matter out of which these <‘cntral planets \v(*rc form- 
ed wouhl have been emitte«l when the two stars 
w'i*re at their close.sl ap|)iM)ach, the stagi* in whieh 
mallei’ would he emilled iinnl profus(*ly, and so 
mighb we may <?(injt*<*ture. form the largest |)lanets. 
Curt her, these eeiitral i)lanets, being the largest, 
would eool most slow’ly, from whieh it ean be de- 
din*ed that they iniglit to he surrounded by numbers 
of small s.atellites, while the smaller planets .should 
be surroundi*<l by a few’ relatively large satellites. 
Aetually \vv Hud a r(*gular seuuence in the numbers 
of planetary satellites— 0,()d ,2 .^9,9,4,l,'^ The ti<lal 
theory at least makes this regularity intelli- 
gible, while no other theory with which 1 am 
ae«|uainted attempts to (*xplain it. 
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Difficulties of the Tidal Tlieory 

Dr fleffrcvN iiiid others linve l•(•(*ently dr.-iwn 
attention to a (liltienlty which atVects this theiu-y in 
common witli all other that snpiXLse that tin* i^lanets 
originally formed part of tlie sun. The snn rotates 
once in about twenty six days, .liii)iter once in ten 
hours. The matttn* which now forms diii)iter, and 
rotates (»nce every ten hours itmsl at s«ime past time, 
so thes(* tlieories suppose, have rotat(‘d om-e oidy in 
twenty six days. What has ]>rodnce(l the increased 
rale (d* rotation.' It cannot have heen mere slirink- 
ajie, since calculation shews that if this w(‘re tlie 
oidy <‘ause in operation, the oriuinal dnpiter must 
liave l)e(‘n lariici* than the snn. (Mearly then some 
(‘xternal force must have ji-ot a rotatii»na] < 4 rip on 
tin* matter ami set it spinning faster. The difificnlty 
is to find any extei'iial force of snfth'ient potemw. 

As the tidal f«>rces from the passing: star conhl 
at best set up ordy a vi'i'v slijjiht amount (d* rotation, 
it is usual to attribute the main i)art of this rotation 
to the falliny-back into tin* plamd (d’ matter which 
had b(‘(‘n drawn out <d‘ it ti<lally, but had md snfn- 
cient anji-idar momeidum to form sattdiites. Jeffreys 
has cabudated that dupiter’s prestud rotation coidd 
b(^ ])rodu(Ml by tlu' falliny-back of matt<*r totailinj^ 
one-fifteenth (d‘ (to whole mass of the planet. 

'I’his certaiidy s<'(‘ms a larye mass. delTreys, 
considerinu' it t«» be inadmissibly lar^e, lias lU'o- 
])osed replaciii}^ the litial a<'lion of a second star by 
a yi'a/iofi' ejiHlsiou with a se<'iin<l star. 1die matter 
mar the poiid of eollision woubi then be canjihl 
belw('en tlie upper ami nether millstones formed by 
the two stai's, ami s<‘t into rapi<l rotation. This 
brings us vei*y JU'ai’ to the “ collision ” hypothesis 
whicli was propoumled by liickerttui of New Z<‘aland 
in ISSO; either hypothesis •^ives a<le(iuate rotation 
to the ]>lane1s. 

Professor H. N. Kussel has drawn attenti<»n to 
a second, and p(‘rha])s more sei’ious difficulty, which 
emerges from a stud,y of the angular momentum of 
the planets round the sun. 

Calculation shews that, if t»lanets were lo be 
formed at all, the second star must have j)assed 
fairly close to the sun’s .surface probably within 
two or three ra<Iii of it. A less elo.se approach 


would have resulted merely in a rise ami sid>s(Mpient 
fall <d‘ lid<‘s on the sun’s surf;o*e. Knowing the 
di.stanee within which the sei'ond st;ii' must have* 
t)a.ssed for pl.'imds to be foruusi, W4' c.au (alculate 
an upper limit to the an^iidai* imumMitum pm- ton 
which this star could have had around the sun. It 
is hard to .set* how the emMUinter can ‘•eiierate more 
nn.iTular momentum ])cr ton than this in tln> ejecteil 
matter, so that we sluudd expt'cl (hat this same tiyure 
woubi set an np]>(M‘ limit to thi' .iimular mniiiiuitum 
])cr Ion (d‘ (h(‘ )>lan(‘is. ibit in a(‘tu:il fact the ]>lanets 
all ha\ c snbst.’iiif iaily more angular monuMitum ptu* 
ton than this (‘xpi'ctisl ui)]>er limit -Nb'ptniie 
tweidy-two times ,*is lum'h. Saturn twi-Ivt* times as 
much. Jupitei* nine limes as much, and so on. To 
state llu‘ <liflic\d1y in more physical lam^uam*. the 
whole encounter on which the lid;d theory relies 
must ha\e lakiui i)la(M‘ well inside tin* i>rbit of 
.Mercury; what force. IImui, can have projiM-ted 
•Iupit(‘r. Pluto, etc., out !<• whera* they now are.’ 

byttleton folb>W'ino a sULiyesli^m of Piad’essor 
H. N. Iiussel. has tried to timi an esrai)e by sui>pos 
in^»- that the sun was < ri^inally half of ;i binary 
sNstem, the otlu*r constituent n\' which has been 
cai)tnre<l by tin* st'cond star (d* the tidal theory, He 
believes that this jLiives an adiMpiati' account of the 
anuidar momentum of the planets, but liUytons and 
Hill hav(‘ chalb'iiueil his analysis, ami the issue is 
still in 4b)ubt. 

Milne has rc'ciudly devebpHMl a new ami very 
revolutionary system of dynandes in whi<’h auuul.ar 
momentum djH‘s not slay constant in tin' absence of 
external foj’ces, bid increases steadily with the lime. 
This of {'ourst' removes ;dl the difficidties whi<'h 
arise from <‘xcess id' rotati<m ;iud aimular momeidum, 
not o?dy fi'om this problem, but fi’«)m many other 
problems of iMismo^Duy. Ibit it luis not so far 
»aine<l many adhenuds. 

While If h;is to be' admitted that tln-st* (pU'stions 
of rotation introduce certain difficulties into the tidal 
theory, tin* many siu'cesses of the llu'oi’y seem to me 
to simj'est that it is nevei’theless fundamentally on 
sound lines* 


Micrliin* (i(‘li\cM‘(l liy llic aiidutr :i( die hidijui .Xsseei.'it i(jn 
for dui ( ion of »S<'i(MM-e. 
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Chemical Composition and Nutritive 
Value of Bananas 

Nil Batan Kar 


liANANA is nil inip(H’1nnt (M'op nmst su(*<‘«‘ssriilly 
('ultivalrtl in liot mid ilaiiip cliinnt(‘ (d‘ nil tropical 
and siditropical rcjiions. 

The northern limit of its eiiltivarmn is reneheil 
in h’Joridn, (‘aiinry Island, Kj^vpl and Smith Japan, 
find the southern limit in Natal and south hrazil. 

Description of the Plant 

The plants are •‘ijiaiitie herhs with what at first 
appears like a tall stem but which in reality is the 
base of the leaves one closely enveloped into an- 
other. A true st(‘m develops at the Howerin^: 
perimi which f»rows up throUMfh the hollow tube 
formed by leaf sheaths. The emerjicnt end bears 
a tuft of a larjic iiiniiber of tubular flowers 
encirelinj*' the stem top in bunches with a patch of 
protect iiij^: bract ovm* each laym* of lloral row. The 
flowers ill dm* course take the shape of banana 
fruits wliich form dense clusti'rs. 

The cultivateii f»)rni id’ the plant is pnu)aj»ated 
entirely vej»etatively, since the fruit, usually con- 
tains no seeds. In one vai’iety S(‘c<ls are often t<» be 
found as hard round bodies in the flesh <d' the fruit, 
but in the rest of the order they oceiir with merely 
l)erisp(‘rm or growth of the micellar tissm- of the 
ovule. 

The plants beloii'r to the j'cnus .l/a.so, (natural 
order Musacac) derived indirectly from the word 
Mocha”. 

Karly mediaeval travelbu's ‘generally used to 
call the fruit citlier “ fi**’ of para<li.se ” or “ fi^: of 
India.” 

The most uenerally used fruits are obtained 
from Mtisii i)arudisiv(t, of which an enormous mimber 
of varieties and forms exists in cultivation. 


The siibspeeies Sajtirnlum is the souree of the fruit 
•generally known as banana and eaten raw, while 
the :iame ])lnutaiu is friv'en to foi*ms of the speeies 
itself (.1/. paradisira). The speeies is probably a 
native of Jndia and southern Asia. 

h'rom the Indian standpoint some of the most 
ini])ortaMl forms are: — Dfu'eai, Martamau, (■hampa, 
Kantali. Ramkala, ete. The i)(‘el of the fruit while 
ripe j»eneral]y exhibits browni.sli yi'Ilow colour, but 
there is a particular variety ;»-rown in India which 
retains its i>reen skin when rii)e. Ramkala, the 
characteri.stie hij^h class Imiiana of Ihmibay, is of a 
very dark red colour while immature but it finally 
ripens into a yellowish red. 

Hananas after manf»‘oes are the eommonest of 
all Indian fruits, while the eoarser kind constitutes 
(me of Ili(‘ staple* artieb's (d* diet in many parts of 
India and .Malay IVnInsiila. Just as wh(*at and 
barley have ])layed their part in more t(‘mperale 
rejrions, so the banana, has i)layed its part in the 
tropics. It is said by some aulbors that the produce 
from om* acre v/ill supi)ort a mucli ‘.»n*at(‘r uumber 
of p(*oplc than a similar ai’ca under any otlici* crop. 
The fruit is olitaiiiablc in abundance at all seasons. 
In tlie winter months especially it ]n*ovidcs an incx- 
pcTisivc foofl partic'ularly needed in the diet oft(‘n 
too low in fr(*sh fruits. 

In temp(Tatc lands a supply of fivsh fruits 
is a luxury as a rule. The liondon poor have, 
however ac(jiiired the haliit of j^ivinjj their children 
bananas, b(‘cause such fruit is cheap in IjoiuIou, 
which is the centre of distrihiition for the Kn^lish 
fruit trade*. Probably the first importation of 
bananas into the United States of Anieri(*a was 
made somewhat more than one and a (pnirter 
(century af»:o. At that time thirty Ininehes were 
broiij^ht from (hiha. to New York. In 1929 the 
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lolal iiiiporialions wero sixly-fivo million bunclms. 
Similar figiiros imiy be cited fur cumilries of Kurupe. 
These fads indicate that banana thou**!! a native 
of the 1ro])ies is {j:dtinj»’ to lie more and more a 
popular food in America as well as in Kiirope. 
American and Kni^Iisli market <lemamls have 
«:reatl,y accelerated the cultivation of bananas in 
Jamaica. 


Nutritive Constituents and Caloric Value 

From the standpoint of nutrition tin* banana 
is essentially a hij^lily edibb* source of carbohydrate, 
(umiparable in its richness ol* feodstiiffs with the 
most popular of fruits. The tat and fiber are nejili 
^ible. The ash is important both in amount and 
constituent. 

The banana lias a hi**!! fuel value, yielding' over 
four liumlred calories per pouml. A single fruit 
wei^^hs on an avei'a{.»e 101 jirams ami contains 100 
calories. 

An interesting comparison of the edible x>ortion 
(averaj»e) of the btinaiia with tliat of other fruits 
is j»iv<‘n at llic in-'t. column from the Ibilletin, V. S. 
I)e|)artment of Agriculture*, Wash i nut on. 






(.’arlio- 


Fuel 


Water. 

Protein. 

Fat. 

livUrate 

A.sh. 

value 





rr 


per 11). 







ralori«*s. 


75.3 

1.3 

0.6 

22.0 

0.8 

4tj0 

(i rapes 

77.4 

1.3 

1.6 

19.2 

0.5 

450 

(Mierries 

80.9 

I.O 

0.8 

16.7 

0.6 

565 

Apples 

84.6 

0.4 

0.5 

14.2 

0.5 

2W 

Oranges 

86.9 

0.8 

0.2 

11.6 

0.5 

240 

Pearlies 

89.4 

0.7 

0.1 

9.4 

0.4 

190 

.Muskiiieloiis 

89.5 

0.6 


9.5 

t).6 

185 

Sirawheirifs 

90.4 

1.0 

0.6 

7.4 

0.6 

180 


Protective Coating 

Kxtensive bacteriological examination of 
bananas has lieen made in eliffereiit stage's of their 
maturation, all of which justify the »'om*lusi<»n that 
tin* inner jiortioii of the ])uli) of seniiid bananas is 
practically sterile. A banana i>roj»crly handled is 
nncontaminat<‘d by dirt ami ])atho|L«enic i^-erms. FiVen 
when bananas were subject to the exce])tionally 
severe test of b<'in;L«- imiiu'rsed in tluids iMwitaininfi; 
cultures of known orfianisms there was no evielence* 
of a penetration into tin* interior. The i>robability 
of infection tliron^h the pet'l i.s, therefoi*e, vei'y 
slight. 

Proximate Composition 

The following figures indi<*ate proximate 
chemical C(»mposition of fully ripe bananas: 
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0.2 
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.. 40 
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2.0 

1,4 

Miniiiiuiii 

. . 23 
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0.8 
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50.1 

0.8 

0.1 
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69 

59 
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23.0 

0.6 
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CHEMICAL COMPOSmON AND NUTRITIVE VALUE 
OF BANANAS 

Uaiiaiias aro rii'liiM* in s<ili<ls and lowri* in wator 
(Mrnlcnt Ilian nthur fresh fniils. Uiit the^V have 
very little ])rntein and fat. The ‘•reeii hanana eon- 
lains, ill the part exelnsive nf the skin, alamt I..') 
per cent of protein, 20 to 2;”) jier eent earhohydrate 
and almost all the rest slaieh. In the ripi* hananas 
witli the yellow-hrown ])eel, the edilile part eonlains 
somevvliat Jess (l() to 19 per eent) of earhohydrate; 
hilt that whieh nmiains is now almost in the form 


pROXlMATt 

CHEMICAL COMPOSITION 
FULLY RIPE BANANA 


---IMWSB^TERM-Pltoof 
MMPnn 



• MOISTURE 


■dextrose 

^ I total 
-LEVULOSE 35/.> sugars fl V. 


. - SUCROSE II %) 


l‘I 1. 

0 4 

1 5 i. 
O* f. 

®*7. 


... STARCH 

- - P^OTtlN (H < 4 

ZZr' "''oTi 

(, YICIDS ALKAlIWi: MINfRAL RfStOULINTHE BODY .) 

VITAMINS IN BANANAS (UNITS PER OUNCE). 
international 5HERMAN 

A-7iro^S B-hTOS C-57 ^ 


of soluble sugars. liroadly s])eakinj»’, the ri])e 
hanana is ahout one fifth suirar, the j^i’een one fifth 
stareli. Most of the nMiiainder of the cdihle pulp 
is water. Its small (piantity of protein and fat en- 
ables the dietariaii, as is often iieeessary, to inerease 
calorie values, without appreeiahly aildin^ the 
jirotein eoiiteiit. This is of jireal value in diseases of 
the khliieys. 


Whereas five X)arts of potato protein may re- 
place four of body protein in estahlisliiiiK body 
e({nilihriuiii, tlio iirotein of bananas is not so etifi- 
eieiit. Vet in the tropieal eoimtries, sueh as the sea- 
eoast of ICast Africa, the ('onj'o and I’aeifie Islands, 
during the six months of the rainy season (in whieh 
tlie hanana is ripe), it fnrnislu's almost the exelnsive 
diet (d* tlie natives. It is jireferred to potatoes he- 
eause it can he obtained almost without labour. 


Mineral and Ash Content 

liaiiana is rather similar to potato; the eahirie 
eonlents a]‘i‘ ahout eipial ; se) are llu* nitrojreii 
eontents, the ('arhohydrate eonlEuits and the ashes. 

Th(‘ ash (*oiit(‘id of hanana is lii^hrr than that 
of any other fruit. In the different varieties of 
liaiiana mineral eontents and aeid remain nearly 
iElenlieal. Its mineral (‘ontent is worthy of men- 
tion espeeially in view of the fact that iron, eE>j)])er 
ami marmanesE* are present. irEUi hein,i»- more r(‘aElily 
assimilat<*El in lu-E'smiee Eif the Eithei’ two minerals, 
(diemieal analysis slmws that within O.S'^, , averajii' 
ash eEUitmil E)f fully ripe bananas, mineral (Muisti- 
tueiits are jireseid in the fEillEivviii” prE>x)E»rtiEHi as 
per <-ent Eif the banana : — 


t’aleinm .. ().0()9() 

(MiIeumiie* ., 0. hJoO 

('E>pi)E‘r 0.h(M)2 

Froii . , (I.OdOi; 

Maj’iiesinm . I).02<SI) 

Mani»anesE* . O.OOOS 

I’hnsphEEiais D.dolO 

Potassium O.IOII) 

SiliE'a ().02:{S 

SoeMuih d.ddis 

Sulphur 0.0100 


A Source for Haemoglobin Formation 

Thi*re is a pr<*pE)mleranee of E'ah'iiim and maf'iie- 
siuni over phosjihorus whieh makes the ash 
alkaline and so bananas help to eomliat a teiideiiey 
towards aeiElosis. The minerals of hanana have 
hloEMl-huihliug j>rE)perlies. 

Periodie liaemoghihiu determ inatiEUis made eui 
many babies indieated that they maintained a com- 
paratively high haemoglobin perceiilage while on 
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hanniia-suj^Hr IVtMlinjr. This may lx* allribiittMl to 
llio iron, cojTimr ami maimaiioso conlriil. of tin* 
banana, sn^ar. Ibinana powdoi* was rxamimMi for 
its available iron conlenl both by a clnMiiical melluMl 
ami by ftxMlinj^ (‘X])erim(Mi1s on nulritionally anatmiie 
rats. The ulioiniral <li]nri(lyl method em])loyed 
imlieated a hij>h de^n-ee of availability, tU) to tdO 
per eent oL* the total iron eonteiil (0.()()24r) i>er eent). 
The bioloj.!:ieal ext)erim<‘nts showed that all of the 
iron in banana powder was available for the build- 
inj^- of haemoglobin j)rovi<led ample eopper wax 
snp])lied t<) pc'rmit eomplete utilization of the iron. 
The r. S. Department of Ajurieultnre “ives the 
follovviim' Tmiires uu the iron eontent of seven 
spee.imens of fully ripe, ])eeled bananas inirehased 
in the months of D(‘bruary, A])ril, and November; — 


Inm i)er eent. 

O.ODOdl 
().()( I()4S 
0 . 0 () 02 (; 
0.000:17 
0.0017:1 
tl.OOOS 
O.OOOf) 


averaj^e O.OOOtid 


Alkalinity 

A table of alkaline ash foods refers the de; 4 :n‘e 
of alkalinity of the banana as b.-'W) <*.<-. A' .NaOll per 
100 ^m. Ilananas ;ire irn'luded in a list <»f foods rieh 
in. sodium (‘hlorid<'. 

The tinal jirodiiets of metabolism id’ the banana 
in till* body are alkaline. In iliets in whieh banana 
forms a eonsidei’able iiart, the reaidion <d* the urine 
is distinetly alkaline and for this reason it ean be 
used to ureat advantat>e in i-ases of varying: detirees 
(d’ acidosis so eonnmmly found ainon^’ all elas.ses 
of people. 

(.'hildren from b to i:i years of a^e were 
studied in t»roups of four; two on mixed diet without 
bananas, ami two on the same diet with to (i 
bananas substituted for a eorresjamdin^^ (piaidity 


of earbohydrate. After a suitable interval the diets 
of tlie pairs of a ^^roup were transposed. Representa- 
tive sanijdes of the food intake, the tidal 
urinary and faeeal output of each ehild was eolleeted 
for a four-day period. There was always a some 
what, smaller daily volume of urim* and a somewhat 
•greater output of faeces in the banana-feediim' than 
in the eontrol periods, but never any diarrhoea on 
batiana diet. The urine was always distinetly more 
alkaline with the banana food than with the control 
diets, as shown by pH values. 

Meals with a hi}.»h buffei’in^ value help to hold, 
and liberate slowly aeid whieh sei*ves to kill bacteria 
ingested one or more hours after the taking of a 
meal. In order that the baeleria may be killed, it 
is important that the gastric contents develo]) an 
acidity as high as or greater than pH 2. 

Albumen 

After drinking contaminated liquids, the taking 
within a short iutm'val of time anothm* meal, per- 
haps well bulTered and somewhat alkaline will tend 
to wash living bacteria, left behind in the 
nasoj)harynx or oesophagus by the infected meal, 
directly into the boNvel. it has been found that 
banana J>ulp serves as a well-buffered meal to hold 
H(M in the stomaeh. 100 gms. of banana ib*y eon- 
tain l.b gm. of albumen. If it is desired to serve 
a diet very low in albumen, some pliysieians resort 
to a daily aoaa of 1.400 gms. of banana pulp which 
give 1!) g. of albumen, I.S g. nf salt, 1, 22b 
calories. This is specially required for patients 
allllieted with diabetes. 

Sugars 

Carbohydrate of bananas comprises about 22 
per cent of the total weight of ripe banana. This 
consists of a mixture of sugars chielly sucrose, 
dextrose and levulose, which is very well digested 
and ab.sorbed even by infants and young children 
with gastro intestinal disturbances. A typical analy- 
sis of the carbohydrate' in I'dible portion of banana 


i.4 given below : 

Hlucose .. .. .. b.82/., 

Crueiose . . . . . . :b7H 

Su(*rose . . . . . . b.bS'V', 

Starch . . . . . . :j.02';., 

Total availabb* carbohyilrate . . 19.20% 
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Transformation of Carbohydrate 

The first proiliic! of ])liot<i-syFitlH*sis that ran 
positively l>i* i<li*ii1iral in the veins of llie leaves is 
saei'lwirnst*. It I lion reaches tlie petit>le eoneiirrently 
w'ilh transroriiial ion into invert sn^ar. The inversion 
eontinnes throii^^hont the len{Ji:lh of the jFetiole t.o 
sueh an extent that tin* saecrharose, which predt>- 
luinates in the veins, foriiis hut a siiiall portion of 
the snf»ars present at the base of petiole. 

From the base of j)etiole the mixture of soluble 
suf^ars is transported to the peduneb* of the biineh, 
without underuoinp: any 'notable modification, and 
penetrates into the fruit. 

The ripenini* process in banana is eharaeterized 
by the starch which is present in the fruit pulp in 
larjic (luantities, lieiiif'* «ra<liially dissolve<l throii^li 
enzymi(? influence and changed into suj»ar. In the 
ripe banana the orij>:inally harsh taste vanishes, and 
is replaced by the well-known and most agreeable 
banana aroma, <lue primarily to slight amounts of 
amyl acetate. Little acetaldehy<le is present in 
frozen bananas, the ripening;* process of whicli has 
been interrupted; a much larger amount is notice- 
able in rii)e bananas. 

Studies on Ripening 

Analysis has shown that durinj; ripeniii”' tlie 
banana starch is transformed into cane sugar and 
the cane sugar into invert sugar, that there are 
important changes in the character of the tannin 
compounds, and that j)ther changes occur, brought 
about by the production of aroma and flavour and in 
other ways. Studies made with banana ripening 
by the helj) of respiration calorimeter show that the 
ripening changes progress regularly to a maximum 
and then decline, that at its greatest intensity heat 
produced is approximately one-half to one caloric 
per hour j)cr kilogram of bananas, ^'he heat 
liberated is a measure of the activity of one or more, 
of the ripening processes. 

Progressive maturity causes (Minstant changes in 
the carbohydrate content from starch to sugar during 
tlio ripening process in a normal form even after the 
fruit has been tie! ached from the stem. invei*sioii 


of saccharose, however, proceeds very slowly; it 
seems that the premature detachment of the fruit 
from the stem is responsible for this. Complete in- 
version will take place only under favourable 
tern pera t ure con d i t i ons. 

Pipening experiments ma<le on green bananas 
which were carried out in a large respiration 
calorimeter or in a specially tlesigned ripening 
ehamher indicate that the usual earbohydrate 
ehanges -saceharifieation of stareh with formation 
of sucrose and invert sugar, ami eonsumption of 
sugar in respiration — proceed with uniformity in 
bananas of different bunches. The period of most 
rapid respiration eorresi)ond(‘<l closely with that of 
most rapid stareh hy<lrolysis. The (piantities of 
ash, protein and ether extract undergo but slight 
changes during the ripening of the bananas. 
IVnlcwaiis decrease markedly in the pulp, but remain 
little changed in the peel. 

Effect of Ethylene on Ripening 

Ikmanas ripening in an atmosphere containing 
1:1000 parts of elbylene turn yellow at a somewhat 
rapid rate than d<) tin' controls. Such bananas also 
show^ a slightly greater increase in sugars and 
decrease in staieh from day to day Ilian do I In* 
controls. Concentrations of ethylene ranging from 
I :U)0 to 1:10,000 all seem e»pially elTeetive in bring- 
ing alnml 1\n* small iliVVevenees observed. Wipe 
bananas have 12-‘20 per cent of total sugars. 
10-14 per cent of .sucrose, and less than 1 per (‘cnt 
of stareh. Kespiratiiry activities of bananas treate<l 
with elhylene differ little or not at all from those 
of the iintreateil ones. liarely is there found a 
buneb of bananas wbieb is in a ipiasi <iormant con- 
dition and in this case ethylene stimulates an 
immediate eommeneement of ripening. 

Enzymes 

During ripening the stareh in tlie banana i.s 
converti-d into sugars by means of enzymes. A ripe 
banana contains as high as IS per cent of redneing 
sugars. The en/.yiiio capable of hydrolysing the 
Kslare.h of banana and of converting cane sugar to 
invert sugar is destroyed by temperatures above 
IbO^F. The projierties of the gel obtainotl from 
haTiana extract hy treatment with caleiuni-salts and 
alkali or with pancreatin and of banana sucrose 
wore studied. Jt was shown that difTerent suhstances 
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w(»ro iiivolvcMl ill llio nol loniiiitiiMi iiiid in llu* cnzynu* 
iictiniis, jilllioujih hoiliny tin* solution di'stroycil both 
properties. 

Till* su(*rns(‘ of unripi* and ripi* bananas was 
extensively s1u<ru‘d. Willi ripe bananas both soluble 
and insoluble sueros(‘ pr(‘paral ions were obtained. 
(^)nditions for eonvertinu' the soluble into an in- 
soluble form Nvere found. 'I’lie ai'lioii of the su»‘n»se 
jireparations as far as ibe liydroiien ion emu*en- 
1 rat ion for maximum aetion relation is eoneerned is 
similar to the behaviour of the yc^ast and the ]>otato 
suerose. The optimum hydrojicm ion eoneenl ration for 
the aetivily of suenise from banana was found to Im* 
pH -4.0. Tlie banana suerose is delinit(‘ly rtdarded 
by the lU'esenee of eitral(‘, plmsphate, pl.lhalate and 
aeetate but’fei’s. This retai-din** <‘rreet inereases with 
inereasi- in buffer eoneenl rat ion. It was found that 
th(- siK'rose aetivily of banana exti‘a<ds im*reased as 
mindi as 40-1(10 piM* emit upon standiiu^ bn* a sliorl 
lime and tin*n decreased aj^ain. 44ie nature ami 
amount of increase was found to be <lependent upon 
th(' stale (d‘ l•ip<'ness of the banana a1 the time the 
extract was made. (\*iuse for this inerease could 
nol be iletermiiu'd. Hxltmsivc* invest iiial ion has 
failed to show the presiMiet* of amylase in the luinana, 
although the eonversitin of starch to suo-ar in this 
fruit is remarkalily rapid. 

Malic Acid 

Mali(‘ a<*id whi‘h is easily and completely 
ulili/.e<l was found to he the only non-volatile oriranic 
acid present in the ripe banana. 

During ripeiiine. of the banana the malic acid 
contmit inereases to a peak, then ‘ira<lually decreases 
as the fruit matiii*es. At the stain'c of ripeness at 
which bananas are usually eaten the malic acid 
content is ap])ro.ximalely 0.)f/. . 

Fatty Acid 

The amount (d‘ fatly aci<!s libei-ated by the 
liydrolysis of banana staia'li free from extraneous 
fatty material has been determined to be 0.2'’, . The 
fatty aci<ls have been found to consist of a mixture 
of ])almitic, oleic, linoleic (linolic) and linoleiiie 


acids together with a very small amount of 
phytosterol. 

Tannin 

Tin* tannin content of bananas remains un- 
<‘han.ired durin}* the ripeninj; process. Tni'ipe 
bananas are eharacteri/.(*d by theii* hijih starch eon- 
tent, their ast l■in‘•en( y. and lack of swe<*tiu‘ss. The 
ripe fi'uit, on the other hand, has little starch and is 
not noticeably astrin“(*nt. It is claimed that this 
ast rin.Li(‘ney is dm* to tannin in the unripe fruit 
which is in the soluble foi*m. As the fruit ripens 
the tannin becomes in.solubb\ or “ fixed,” ami 
hence cannot be tasted in the ri]>e fi’uil. 

Pectin 

Ih'ctin is usually classed with hemicellulose ami 
(cellulose as an unavailable ('arbohy<lrat<‘. 

The total pc^etin (‘ontent of tiu* banana is not 
.L»i*eat laboiit 1 percent of the fresh pulp) but what 
n‘lation this subslanet* bears to the digestibility of 
th(‘ fruit is not very deliniti*ly kimwn. 

That tin* buffc*!* ’letion of the pectin ]>lays only 
a minor part in the tiu*rapeuti(* action of a))|)le and 
banana <Iiets is jiroved by bulfer mirves. However, 
certain w’orkers have j»iven (*redil to th(‘ ])ectin of 
bananas and apples for tin* benetieial action of 
these fruits in the trt‘atment of tliarrhoea tif both 
children and adults. The •ialaet uronic acid content 
of pectin has naturally bemi assumed to have ii 
d<*toxifyini»: aeti«ui similar to ^lueiironie acid. Other 
authorities find that no utili/able (*arbohydrale is 
derive<l from p<*etin by iliabetie doys, but that there 
is an antik(‘to^enic action which indicates that 
IM'ctin is not as unavailable as has been assumed. 
Some jiulhors suLijicsl that the resistance «d‘ banana- 
fitl I'als t<) «u*ally inyested 11. (nitrifiiUs may be 
due in part to the pectin content. 

Latex 

When tln‘ peel of a ^ret‘n banana is pun<*tured, 
a sticky, milky llui<l oozes from the w'ound. This 
substance very closely resembles chicle. 

Vitamin 

Hananas c<»ntain fair amounts of vitamins A, H, 
(\ 0, and also some K. If is an excellent source of 
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vitiimiii A, n jiood som’ft* oi' vilaiuiii H, Ij’iit. (loficiwil 
in viiaiiiiii I). 


'I’liK Vitamin 'I'aiii.k kou Hananas 


Vitamin A 

.. 1 to 1 f 

Vitamin lb 

•1 

Vblamin lb 

f 

Vitamin (' 

1- -1- 

Vitamin 1) 

low 

Vitamin K 

II 

Vitamin (1 

-1* [• 


- 1 - sijriiifi,»s tlinf rriiitiM'iiils jMmtnin the vifnniin; 
j I it is :i j'XKul soiifcp of vitiiiiiin. 

Tlio followirij* lij'urcs vitamin ratinj*: tor 

liana mis : 




|nM' miner. 

SluM-nuiii 



t’n'Us 

r n i 1 s 

I'liits. 

]»er lb. 


1 iitcrnutioiial. 

SImmiiisiii. 

pi*r ]»jiiiuiKi. 

of 

buiiaiiHs. 

A 

.. 71 to 1)5 

100 

200 

1000 

H 

4 to 5 



. , 


57 

5 

20 

SO 

1) 





ri 

(i 


10 

25 

100 


F/mlity-s(‘V(Mi {grains of lianana yioM about 250 
Is of vitamin A ; 270 {grains yivbl aliont 50 units 
of vitamin ]*» (It,). A similar iiuantity of banana 
jj^ives about :U) units of vitamin (\ 

A(*(‘oi*<rmj»- to a table furtiisbed by *liiny: 100 jrms 
of banana contain 10 20 units of vitamin W*. 
The vitamin content of fooilstulfs was ealculaled 
on the liasis of i»:ninea-|)iy‘ units. Tillmann’s table 
records :>0 units for 100 ^^nis of banana. Kxpressetl 
in milligrams ])(‘r 100 “rms. of fruit, the vitamin (.^ 
content of tlu* banaiiti is 2 millijurams |u*r cent as 
op])ose<l to 2.10 millii»rams tier cent with Tillniaiurs 
method. 

<iy()rjiy found a vitamin 11, the lack of which 
is at>t to prmluce cutaneous afiVctioiis similar to 
seborrheic ecz<'ma. A sjiecial minimum substance was 
discovered which cured this afllicliou in the rat 
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within two or three weeks. This substance is Jiamed 
il factor, and the daily curative dose present in the 
banana is 4 to 5.0 jnns of fresh fruit. 

The following: fifjiires are f^iven showliij? the 
coiitrihutioiis to the diet of the banana, orange and 
ajiplc (mediivn size) : — 



(’al. 

l*ro. 

Ca. 

P. 

Fc. 

Vit. A. 

Vit. 

Vit.C 

Orungr 

0.8 

0.5 

3.1 

0.7 

0.6 

1.4 

2.1 

92.0 

Haruina 

I.O 

0.5 

0.4 

0.7 

1.2 

3.6 

1.0 

17.0 

A|i|.lo 

0.8 

0.2 

0.4 

0.4 

0.8 

0.7 

1.2 

10.4 


The above figures represent “ shares 

1 Koergy share ~ 100 calories, 

1 Protein sliarc - 2.5 grn. or 10 ealoiies. 

.1 (Jab.ium sliare -- 0.022 gm. 

1 Pho.s])honis share -- 0.044 gm. 

1 Iron share 0 0005 gm. 

1 Vit imin A share 100 Sherman Tnits. 

1 Vil.imiii H share )U) Sherman I'niis. 

1 X'itamin share I Shei'iiiaii Pnits. 

lieing rich in vitamin A, liananas hel]) normal 
tooth devdoimient, are a dieletic faidor in legard 
to the length of life, Kxpiriments with young rats 
have shown that the disease preventing, or lualing, 
component of the A vitamin in the banan i h< very 
aetive, vvliile tin* comjv.nents whieh increase \^•eight 
act rather more slowly., but are present in sul’ii'eient 
ipianlity. The <laily dose for an expiU’imental 
animal was 1 gm. banana ixu* 50 gms. body weight. 
With a child of tliree years, whose weiglit is aliont 
12-14 kilogi'ams, the daily banana intake slnmld 
be 240-2S0 gms or 4-.’i bananas. Considerably 
smaller ipunitities, however, ought to be suflicient. 

Banana and Milk 

Combined with milk, banana prodmes an almost 
eoni[ilelely balanced ration. Milk is also a gimd 
source <if Vitamin A. Hananas and milk offered a 
means for measuring the etfeet of increased intake 
of vitamin A obtainecl from natural food sources. 
While Hie fat content of the banana is negligible 
as a source of calories, il is imixirtant as a luilder 
of the fat soluble vitamin A. Milk, althougb the 
most important and satisfactory article of food for 
growing children is far from a complete food. It 
is markedly dcfieienl in cnrliohydi'ate. Furthermore, 
pasteurization destroys the important vitamin C. 
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Thus, il is necessary to siippleineiil vitamins from 
other sources. 

The following? table shows how the addition of 
banana n*stores to pasteurized milk its vitamin 
values with increase of vitamin C; — 

Vituiniii A. Vitutniii H. Vitamin C. 

Milk (Wliole) ** *** * 

Milk (Pasleurize<l) .. **** ** 

Milk ( Pasturized) with 

banana ***** *** ** 

K<l<ly and Kelloyy slate that the banana has 
about the same vitamin l> value as tomato juiee. 
(’(unparinji: the <lry weights of materials, oi*an‘i:e 
was t'ouinl to contain one-fifth as mueh vitamin \^t 
as yeast; tomato slijrhtly less than one tenth; banana 
oin‘-fwentieth, and apple still less. Orange, tomato 
and b.anana were found to la* just less than one- 
tenth as rich in vitamin Ik. as yeast. The addition 
of vitamin \\ to the diet in the fonii of banana may 
eause a prompt and sli'ikin*; improveimuil of persons 
siilTeriuj': from eeliae disease. 

Ibinanas, Orauj^e juiee and tomato juiee are very 
rieh in vitamin ('. Tatii'iits sulTerin}; from ehronie 
uleerative colitis are ^iven one vt‘ry ripe banana, 
f ylass of orany:e juiee, ‘2 tal)lesp<ionruls of ve^e- 
tabb* T)uree, dai'y. 

Lewis eonelinles that with a basal diet adequate 
in all respects e\ee]»t vitamin 10-15 y:ms. 

of raw b.anana per jniinea pi*^ per day suffieed for 
growth and ])roteetien a$?ainst scurvy, (livens, 
Me(du^av:«* and Van Horne e.osidered 10 ^ms. to 
be the minimum prott*etive dose and the same, amount 
was reported by flaiiseii and I)«)uath for two 
varieties of Imlian bananas. Kddy considers 5 o:ms. 
of banana to be the minimum protective dose, ami 
8-10 gins. the optimum <lo.se for growth 
stimulation as well as scurvy prevention in guinea- 
pigs. Hananas baked with the skin retain their 
antiscorbutic properties, better than wlien bake<l 
without the skin, probably on account of the pro- 
tective action of the skin against oxidation. Kddy 
and Kellogg re])orted the cure of scurvy in eight 
months' old baby by a banana milk mixture ma<le 


by whipping 200 gm. of ripe raw banana into 
570 c.c. of milk. This was f(‘d in 120 e.c. portions 
every four hours with no resulting digestive 
disturbances. Ripe bananas or if cooked when 
partially ripe are rea<lily digestible even by infants, 
and are valuable in modifying infant milk formuhi* 
becau.se of the uniipie combination of readily assi- 
milable sugar and vitamin and are an aid 
against eonslipation. Experiim‘ntal results .sliowed 
that the smallest amount of banana wbieb keeps 
guinea-pigs (200 gms. weight) from developing 
seurvy, is 40 gms. a day. 

There is no rea.son to assunn* that artificially 
ri])ened bananas arc less rich in vitamin (* Iban those 
wbieb arc almost ripcnc<l entirely on tin* ti’cc. 

(liitldin believes (hat flic low»‘st ])riite<'t iv<‘ 
cpiantity for prt'vention of scurvy for twenty four 
hours would be present in 140 2f)0 gms. of either 
apples or bananas in a raw stale. 

Only 5 gms. «>f yellow banana arc mleipiate 
to ])revent scurvy in guin(‘a jiigs ; this how- 
ever, is not true in tin* case of ml and gmn (tin* 
particular variety grown in India whi<*h retains a 
green .skin when ripe*) bananas. Ten gms. at least 
of red banana j)ulp were r(*(pilreil for Hu* ])urpos(*, 
wJiile in the case of green banana pulf) even 15 gms. 
proved insunicient. 

Evans, llerliert Midican and Burr report that 
one third of a banana ilaily, averaging 27 gms., when 
c(»ii.siinied ad lihilum .separately from the basic 
ration, bestowed r(*rtility in cure 4*xp(‘rini(‘nls. In 
describing tlieir animal experiments Ifie aiilhor.s 
report tliat lliree rats were reared on a modification 
of the basic ration and tliat after sterility was 
])rove«l ill caeli east? by the oeeiirrenee tif a resory)- 
litin gestation, they were fetl tlaily apart from the 
basic ration, fresh crushed banana, od libitum, (the 
animal eonsumed about 27 gms. of the fruit tlaily). 
They were tlieii bretl tti males t)f prtivetl ft'rfility, 
a ntirmal ge.sfatitm resulting in eaeb t*ase. 

Effect of Taking Unripe Bananas 

Ina.smneb as bananas art* e.ommtnily eaten nn- 
ct)t)ketl, it is obvitiiis that mtire or less starch will 
be ingested, if the fruit is imt ripe, i.r., if the .skin 
hiis not begun to slirivt*! anti tiarken. Raw sfareh 
may be singularly irritating to Hie alimentary tract 
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(if man and is at best ixuirly ntiliz<Mi, wlu'llu*!* it Ik* 
iiiffcstod in tin* farm of uncnnked ixitatnos, tdiost- 
mits, bananas or other native starch foods. No one 
would advis(‘ the use (d’ uncooked j)otato(*s; yet 
many pcnjib* cscIm'W a t lirou{.*h]y ripe banana in tin* 
b<*licf that this wholesome fruit is ml ten wlicn tin* 
skin becomes darkened, whereas they eajferly eat 
the yellow jureen starch lu'arin*; fruit at the sta^e 
(d‘ incomplete ripeness, (ireen bananas, like ^reeii 
appb*s, are unwholesomi* so lon^- as the starc'h has not 
been adecpiately (suiverted into suj^ars in the 
ripeninn; process. The delicious and innocuous ripe 
banana should not be ma«le to siiflVr in its dieteli<' 
reputation because <d' I he i**noranc(* of the consunn*!*. 

Besides takin}^ in the raw form bananas are 


often liaked and eooked, powdered and mixed with 
various vey:etables, fruits and food of animal 
origin. These have y-ot their particular deforce of 
etHieacy in iiK'reasiny: or decreasiu}* the nutritive 
value and dijicstive ])roi)erty of the food ])roduced. 
It will be too elaborate t (2 deal with all these points 
here and probably a vast held of experimentation is 
still une\j)h»red in this dirtrt ion. 

Kxtensive n*s(‘ar(‘h work on banana th(‘rai)y lias 
been already published and it has been found that 
banana is very effective in combat iny: scurvy, 
dysenteiy, diarrhoea, diabetes, kidney troubles 
and many other diseas(*s. 

hhdm what has already b(*en .said it can be 
conclude(l that banana is a ch(*ap fruit, available 
at all s(‘asons, palatabh*, nutritious, i*asily di^-estibli* 
and <d‘ hi^h t h(‘ra])( uti(‘ value. 


Recent Advances in the Study of Plant 
Growth Hormones 


Raikuiitha Kumar Kar 

U.!-;!' lii-( Iliili*. 

Till*: conce])lion (d' a ‘•rowth hormone can be tracetl 
as fai’ back as |}*tS2 to tin* work of Sachs, who 
suji'^t'sted that leaves form “ < Iryan-forminy sub 
stances ” and that plants contain specific substances 
which control the formation of roots. The conc(‘p- 
tion has rapidly d(*veloi)ed in r(*eent years and the 
role of firowth hormones in the ‘»rowth (d’ plants 
and root formation has been clearly demonstrated 
and a larjic number of synthetic organic ('onipounds 
have lK*en inv(*stiyated which influence markedly the 
j^rowth (d* plants. Tiny are termed under the 
y:ein‘ral name Auxins. KiijL'l' with his co-workei's h;is 
been able to seperate, jiurify and determine the 
(diemical composition (d‘ (t-auxin (\s 11:^2 <1:,; auxin 
ll;,„ (> 4 ; and heteroauxin H., O:* N, i.r., 

jS-indolyl acetic acid. They all have a similar 


(‘fVect on the stretehiim ]^^ase (d‘ the jilant j»rowth. 
Av(*ry and co-workers’ have* add(*d Indole a(*eti(‘ 
acid, pota.ssium indob* acetate, indole butyric acid, 
potassium indole butyrati*, naplithab'iie ae(‘tic acid, 
pota.ssium napthyl ac'clati*, and indole piaipionic* acid 
as ‘rrowth-promotitm’ substances. Snow‘ has added 
benzoyl oxide and benzoyl peroxide. (h*ook, Davis 
ami Smith* have reported (3 t hionaphthene acetic 
acid to b(‘ effect ivi* in conc(‘nt ration «:reat(*r than 
one part in 70,(100. 

If has been shown that pun* auxin fnrpared by 
Koyl and co-workers is active in root formation 
iThimann and Went, 19d4).’ Out of the above- 
mentioned substances the eff(‘etiveness of )3-indole 
acetic acid in root formation has been shown by 
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Lail)a(.*h,“ Tliimaiiii and Kooplli/ and Kischnich.*' 
In addition to a of svntlu'lio suhstanoos, 

Hit(*li(*o<'k and Zinmioniianir* and IVarse’" liavo 
shown that indolo hulyrii* a<‘id and (r naphlhalnn* 
a('(*ii(' arid an* vrry rtil'rrt i vr in root roniiatinii. 

Quanlilalive Test 

Standard arnia ttsi (\V(*nl,“) It is known 
that a »r(iwtli honooiu*, whrn applird to llir stump 
ot* a derapitalrtl Avon oolooptilo, movos (hiwnwai'ds 
into th(* plant tissue and oausos tho lon^ritinlinal 
f*:rowth of the oolooptilo. Jhit when a|)plit‘d to ono 
sido only, it oausos a laloi-al jii’owth on that sid<‘ 
alorn*. whioh rosulls in a ourvaturo on tho othor 
sido, i.c., no»ativo ourvaturo. On tin* basis of this 
hohaviour Wont rormulatoil his loohni(pio of auxin 
lost. Oats ai’o ^ci’minatod in a <lark n»om at 
aiul IMJ ])**!• oont humidity. Whon tho ot»loopti!os 
have ^rown to about d to 4 oms. in lon^th, Ihoy aro 
dooapitalod, about ()*•) om. of tin* oolo(»[)tilo tip boinji, 
romovo<l. Standard si/.o a^ar blooks aro jiroparod 
in whioh tin* jrrowth hormoiio is allovvod to dilTiiso 
from tho matorial to b<* lostod for tin* horimuio. 
Thoso aj^ar blooks aio thou i)la<*od unilatorally to 
tho do<‘aptitatod avona oidooptilo for tests. After 
a tinn* tho ourvaturos aro j)hoto»»raphod and 
moasurod. It has hotui founJ that tho an.ulo of 
ourvatuia* under ('ortain limits is ])ro])ortional to tlio 
oorn-ont rat ion of tho horimun* pi'osont”- An 

automat io rhotokymoi^raph has b(*on d(‘sorilM'd by 
Solinoidor and W(*nt" to roo<u*d tin* ourvaturos. 

Tho standard motluMl is modifi(*d by Van doi* 
Woi.i'-' who introduood a sooond <looapitation ono 
hour after tho tirst to j>rovont fuiMhor rojionoratitui 
of auxin. Skoo^"' modino<l tho stamlanl tost by 
removing tho ontin- so<*d after two jlays of »ormina- 
tion, witli tho ox<'option of tho lower half of tho 
.soul oil urn. Jlo has suj'jiostod that by this <losoo«lod 
method tin* j>ossibility <»f ro”ein*rati<Mi (d' auxin- 
j)ro('ursor in tho soi‘d is provontod and a more sensi 
live test plant is obtained. 

Pia t(sf method i Went I!)d4)'' is al.so ba.sed on 
ourvature method. Hon* .si oms »)t' oti«»latod Pisam 
sativum .soojUinj^s ari* oldainecl. o om. <»f tho tip of 
stem is removed and then 2 to 20 om. Ion*;- i)iooo*; 
aro taken and sjdit loiifiitndinally at tho lip for one 


to three om. Tin* two lialvos id* tho split |)ortion 
oiirve outwards in acpiooiis .solution: but in presonoe 
of auxin and at 20 ’( ' and after about half an 
hour tho two halves bej»in to curve inwards. 'Phis 
test can bo made ipmntitativo by usin^ a series of 
oonoont rat ions and finding the minimum ooiioontra- 
tion whon tho action just boiiins. 

A tost mot hod foi* Khi/oealino. dosoribod by 
Wont*'' is based oii tho formation of roots in treated 
and untreated dooapitatod shoots of Pisu)n sativum. 
The stem is prepared by outtiiiy the shoot whon 
it has roaohod a hoinht of It) to lb om. germinated 
under ooidrollod conditions of li^ht and tompi'ra- 
turo. 'Pile tirst loaf appears under tho thii’d node 
and it is decapitated just below it. Thus a piece of 
st(‘m is obtained (‘ontainin^ tho second and the third 
in1i‘rnodos. 'Phi* base of tho stem is then kept in 
water for four hours and then in tl.O.b per oont 
potassium permanganate for four hours to free it 
from naturally ooourrin«i rhi/.oi'aliiio. After wash- 
ing it free from potassium permanuanati* tho apii'al 
portion is s])lit longitudinally and then placed for 
12 to ir> hoiu's under standard oondilions in rhi/ooa- 
line .solution. After rinsing' the tip in water the base 
is supplied with a 2-por(*ent siioroso .solution for 
six days and then with tap water, .\ftor all this 
treatment tin* number of roots produo(‘d aro counted 
14 days after tho treatment with rhi/ooaline. 'Phe 
rhi/ooaliin* unit Wont dosoribod as the ipiantity of 
the substaiioo whioli produo(‘s ono root in excess of 
that produced in untroa!(*d control ones. 

Sources and di.stribution 

It has boon demonstrated by vai’ious workoi's 
that terminal and lateral buds, ootyloilons and 
loaves aro amonj^ the most impoitant sources of 
auxin. Thimann and Skom^''' on Viria faha, I’hrova''" 
ofi Iirfioi)h ffllum, Avery-'' on \i<fdiana, I )oll fu.s.s-- 
on P(fdof)h}illum^ tJoodwin-' on Sniiihif/o atid .\vory 
ami Ho workers-' on Aist ulus and Mains have 
shown the j)rosonoo of auxin in loaves. The 
amount of auxin and its diffusion from the leaves 
is oorrolatoil with the aj^e of llie leaves. DitTusion 
is very small in early staj^os, then increases to a 
niaxiiiium w'hi(‘h is ooinoidont with the rapid urowtli 
of the l(*af and then falls off with maturity. The 
oonoontrat ions of ••rowth hormone at different 
]>eriods in the life oyolo of Ziu maifs have been 
studied by Haibaoii and Meyer.-’ Zimmermann'-"* 
I 102() ) litMS studied tho oonoentration of j^rowth 


Vol. IV No. 2 
AVGUST 1988 


85 



RECENT ADVANCES IN THE STUDY OF PLANT 
GROWTH HORMONES 

luirniDiH* is sovcnil woody species. The? presence of 
f^row'th hormone in stem is not yet <lefinitely known. 

Sludyiiif^: the distribution of H:rowlh hormone 
in tin; eoleoj)tile iind rmlielc of A vena seecilinfys 
Thimann‘‘^‘ has foiiml the presence of f»n»wth hor* 
mone in ai)preciable (|uanlity in the lower part of 
the colcoptile. TJie concentration decreases rey:iilar- 
ly from the tip to the base from ().()9 unit« to 0.19 
at the l>ase. The same is the ease with the rimt, 
falliii**- from 0.4.‘l at the root apex to 0.2() in the 
physically uppermost rej^ion of llie root. Root- 
forming hormone has been obtained from rice 
polistiiny, urine, wheat embryos and from leaves of 
iJi'liitnihiis Pramts ami Maiva (Tliimann and Went). 

The prcsen(*e of growth InnMiione in shoot tips is 
associated with }*rowth ami li^lit. There is a ch>se 
parallelism between j^rowth intensity and { 4 :i*owth 
hormone concent rat ion (/immeramann ).*■“ (Jrowth 
hormone is det<‘etable in inereasinj*- amount during*: 
the swellin” of terminal buds of Aiscalus and Malm; 
(Avery, Hurkholder ami (h*eij^ht<»n Klsewhere 
Avery and co- workers*^’ have <lemonstrated the dis- 
appearanc(‘ of growth hormone in darkness and in 
depleted food supply. The plants under normal day 
and ni^dit conditions but under reduced COg supply 
also form smalbn* (luantities of growth hormone. 
Ihider reduced CO-, but in continuous lifjht of 
detferent intensities, j^ruwth liormone production is 
pro])ortionately ••■reater in hijilier intensities of lif?ht. 
Hi«:her growth substance concentration is found 
under exposures of red ami blue part of the 
spectrum. 

Transport 

It has been knowui from a lony; time in rin^iiif? 
experiments root formation takes j)laeo at the upper 
end (d‘ the rin** supporting: the view that the root 
forminf»: substance travels downwards in the 
phloem from the a])ical region and accumulates at 
the upper end of the rin^;. In all cases of auxin 
it is found that auxin travels downwards from the 
apical ret»i(»n cv*en in eases where initial auxin con- 
centration in the ba.sal part is three tim(« that in 
the upper (Van der Weij).'^” So transport is here 
independent of tlie concentration {gradient. Olson 


and Buy®® reported that a frrowth substance is 
present in the e^f*; cells of Fucua and plays an im- 
portant part in its polarity. In relation to the season- 
al activity of (.'ambium to j»:rowth hormone (Snow)® 
a concentration gradient hius been observed. 
Pearsc'*^ also observed a concentration gradient 
effect and root formation throughout the length of 
Salix viteUina (Willow plant) cuttings when indole 
butyric aidd in lanolin was applied at the a])ical 
imrtion, the number of roots gradually decreasing 
from apex towards the ba.se. 

Function of Auxin 

Auxin plays a decisive part in the stretching 
growth of stems, apical swelling and root forma- 
tions. Uut an iidiibitory action in the case of 
lateral buds of Vu ia faha has been noted by Thimann 
and Skoog“V'' and Skoog and Thimann.®* Tliey have 
ft)uml that auxin formed in the apical bmls is 
responsible for the iidiibition of the lateral bmls. 
When the apical bud is remove<l and agar block 
containing auxin of the same concentration which 
wouUl have been present in the ai)ical bud, is applie<l, 
the lateral bmls aiu* also inhibite«l. (Jrowth hor- 
mone is associated with lateral bmls only when they 
are in active stage of growth. When the lateral 
bmls grow and produce auxin it is fouml that adja- 
cent buds arc retarded in their turn. The signi- 
ficance of this inhibitory action i,s discussed lat<‘r 
under the nature of auxin lasiction. 

As many workers, Priestly,*® Wight,*® llrown,''* 
have shown that resumption and seasonal activities 
of cambium is closely associatisl with bml develop- 
ment, it is therefore to be expected that in addition 
to other factors, growdh hormone may i)lay a <lefinite 
role in the activation of cambial activity. It has 
been demonstrated that the cambial activity is 
initiated at the level of the terminal bmls in the 
spring and s|)reads basipetally. Along with this 
is also ob.served a gradient of luirmone concentra- 
tion down the .stem (Snow).® The liormone pro- 
duced in the expanding buds move liasipeially in 
stems before there is any iiidieation of eambial cell 
division. Hence it is probable that growth hormone 
initiates eambial activity. 

Nature of Auxin Reaction 
Much cannot be said on the rneelianisni of auxin 
reaction in relation to the incidence of growth in 
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pliints. That is of a very oornplcx nature is nii- 
(loubtedly true, eonslstiii^ of a chain of reactions 
l)ronH:ht about by more than one factor. The view 
of the stimulatory nature of auxin is advanced by 
Fitti/iR.^'" It is said to cause the liberation of enerjry 
in tfie system. But the evidence obtained from a 
detailed study of auxin behaviour is a^rainst it. 
Jt lias been f<.und in almost all cases of ‘•rowth 
substance that per mol. th<‘y all cause the same 
amount of growth under strictly comparable comli- 
t'ons. It leads therefore to the conclusion that the 
reactic.n is of a chemical nature where auxin mole- 
cules take part (Went),’'* ainl not of a stimulatory 
nature. Went" ^ave the idea of a .second factor- - 
“ Zell.streckunjT.s-Material ’’ i.c., cell stretchinji 

material supfilied by the roots ami moving from the 
base to the apical reji-ion, which is necessary for 
fhc auxin reaction. liaibach'* and Skooji;'** also hehl 
the oj)inion of a second factor to wliich they 
.sufiffcstcd the name of auxin precursor. Therefore 
it is sujjrw’C'f'bM! that a second fact<U‘ is necessary for 
ihe auxin reaction and auxin a lorn* cannot cause the 
( lon^^ation of stem or swellinji* of bml and root 
formation. In <*onnection with this foo<l factor the 
inlerde])endence of auxin and sipiar for growth has 
been shown by Schi ci<lcr^'' W<*nt" and the role of 
sails in the rcs]M)n.se of Avena clcojUile to auxins 
has also been pointed out by Thimann and 
Schneider. ' The food factor or auxin precursor, 
whatever name we i/ivc it, is not a simple fa<*tor, 
but a very com|)lex one and suj»ar is a very im- 
])ortant com|)onent <d' this food factor complex. 
Schneider <lenionst rated that for sub-optimal con- 
cent i*a lion of sunai- and auxin, an increa.se in 
con<*ent rat ion of (*i1Iu*r “ ives an imu’easc in the 
jrrowth rate ami its majuiiitmle is pnjj)ortional to the 
products of the logarithms of the concentration. 
Sweeny and Thimann’'* working*: on the efl'cct of 
auxins on protoplasm i<' streaminj? have shown that 
low crjiiccntration of auxin (which is capable of 
ji:rowth acc<*leration) also ac<*elerates streaminjr; but 
in hijiher concentration and in pre.sence of limited 
oxyji'en supply it is retarded. They .sii^>«:ested that 
in the system an oxidative process is accelerated by 
auxin which controls the rate of protoplasmic .stream- 
iiiff. As protoplasmic streaming is associated with 
growth, it is probable that it controls the growth 


rate and the substrate for this process is probably 
sugar. They held the view therefore that in auxin 
induced reaction the eft'ect on protoplasmii* stream- 
ing precedes that on growth. Similar view' is ])ut 
forward by Bonner**' ( llh'Ui) that the action of 
growth hormone in Aiuna col(M:[)tile dcjiends u])on 
a process of respiratory nature though of a 
relatively small magnitmle. 

Recently Wen'i'* explained the auxin reaction 
on a double factor .scliemi*. lb' suggests that the 
action of au.xin is of siM'omlary nature, dejumding 
upon inde])emleot s])ecitic factors. Thesi* factors 
he names ('alnus which are of hormonrd nature aiul 
are fornusl and stored in one pai’t (d’ the seedling 
and arc effect i\e in another pai't, (*g. caulo-calim* 
(factor foi* elongation and swelling) is formed in 
the roots and ''otyb*(h)n.s have only a small stiiragc; 
phyllo-caline (leaf growth factor) is sttn-ed in 
cotyledons, but is also presmit to some extent in 
stem. Weill has tlemonst rate<l the presence of 
these calir.es hy decapitating dilTcrcnt parts of 
seedlings (removing the sources of calines) and 
found d'dicitml growth of these parts even in 
pre.sence of auxin. So auxin is elTective only in 
pre.s(*nce of tlie.se calines. Tin* rehiMon of auxin to 
different calines is not clear, but the relation of 
auxin to rhi/o caline and caiilo caline is clearly 
demoiisnated by r'X])eriments. Tims tlio root 
formal ion at the base of lemon cuttings (Cooper)"*"/’ 
and in Willow enftings ; Rearse),'" when auxin is 
applied at the apex is fine to the accumulation of 
rhizocalinc at tin* base of root fo'vnai ion. So the. 
auxin gra<licnt in tlic stem causes an accumulation 
of rhizo-catinc wdiich is responsible* for root forma- 
tion. Auxin llicrcforc only brings about a 
redistribution of root forming hormone. 

The ])lH*nomcnon of inhibition of lat(‘ral buds 
ob.scrvcd by Timaiiu and Slioog is explained on this 
basis (d‘ rceli.sti'ibution of caulo-calinc by auxin. If 
auxin proeluccd in the apical buds causes caulo- 
calinc to move upwards in tin* stem and to accumu- 
late at the place, of auxin produetioii, that is, apieal 
buds, then the lateral buds wbieh do not get eaulo- 
caline cannot grow. But when apical buds an? 
removed the lateral buds with tlieir slight auxin 
production eaii direct caulo caline ami begin to 
grow^ The close relation betvvee*n sprouting and 
root formation is also therefore evident ((^ooper)."** 
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Oil tliu assumj)1i(Hi of this sfcuinl ‘•rowth ractnr, 
CaliiM's, it is jxjssihlc* to (‘Xplain soiih* of tin* ohsorv- 
t’d facts; hut the iiioditication in Weld’s view from 
Z(‘llst reekniiii-Malerial to HmsI ra<*t<H* and reecudly 
to (‘alines of honnoin* natur(‘, sliows that niueh nnuv 
(‘xtx'i'inieidal work oil this as]U‘et is neediMl h(‘f(U*e 
an analysis of the diff(‘i*eid ]>roeesses induei'd hy 
auxin can In* a |)piM‘eiat('d. The association (d* auxin 
with active ^irowth, tin* rate of which is (*(ud rolled 
hy a s(‘t of internal and (‘xt(‘rnal fac'tors is a ('oniph'X 
physiolojfical process and to explain such a s.ysteni 
hy assuming the pr(*sence of anotln*!* set of hormones, 
the (‘xistence of which W(‘ cannot at preseid direc'tly 
])?‘ov(‘, arc iirohlenis which obviously rccpdri* further 
invest ij^at ion and elucidation. 

Summary 

I. Many synthetic suhstanccs have he(‘n addc(l 
to liie list <d' “rowth hormones. Modified Standard 
Avciia ’Pest has hecn ]’e(‘ommend(*d hy havinji* a 
second decapitation one hour after the first. It is 
also suj»t»ested that a deseeded smsllino' wives a more 
sensitive test plant. 

‘J. Auxin is always associatcMl with growth, and 
is formed and store(I in one ])ai't and is eflVctive in 
arndher jiart. The terminal huds, the lateral huds, 
the (‘otyledons and leaves are amoimst the most 
importard sources of auxins in platds. 'Phe amount 
of auxin and its ditTusion from the leaves is eorrelat- 
e(l with the aoe of tin* leaf. 

Auxin always m<»ves hasipetally d(jwn the 
st(‘m from the apical rew-ion even when the initial 
ccncentrat ion at the base is higher than that of 
the up|)er part. While moving- d(»wnwards it forms 
a eoneeidraliou ^nnlient. 

4. Tfie association (d' eamhial activity and hud 
development sii^oests the ])ossil)ility of the inlluenee 
(d' hormone in (‘amhial initiation in the spring. 

T). The naturt* (d‘ auxin react i(»n has been 
rt'cently explained hy Went on a doulile factor 
scheme. 11(* su^j^ests inde|)endent spi'citic factors of 
hormone nature, naming' them difi'ereid ('alines 
r(‘sp(jn.sihh‘ for stem elongation, hud development 


and root formation and auxin playinfs a secondary 
role in divertinf? and redistributing these caiincs in 
plants. On this basis the Formation of rotds, tlic 
inhibition (d* the lateral huds hy auxin and the close 
relation between siiroutiny; and ro(din^- have been 
explained. 

(). It s(‘ems (tn the basis <d‘ our present 
knowled'ri* that auxin induces a cliain (d‘ reactions 
in a syst(‘m where many itdmaial and external 
factors play part and it has been demonstrated that 
simar at least is one of the necessary components of 
such a .system. 
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The Nature of ^^Agaru” Formation 

S« R. Bo8e 

I’rofi'-mr uf I5i>(.iii\ , ( '.irniK'IrM'l Mi’iln.tl I'nlltyi' I l 


.\(li(ni is collrutod tVuiii Irocs iil* .[iiuihirid (tijiiHorha 
Hoxli. (Xiil. OnliM* Tli!fnnlceiic((e), whiidi .Mn* 
spari?i;.i'ly ilisirihiitod in Assam (Jaro Hills (Turn). 
Silisaj^a?*, Sylh(‘t. Tippcrah Hills, Hhutan and 
Mai'lahan Hills. I'iurma). H(‘al11iy livi's id* 
A. af/iilftohii do not Imar a<H(ru, tlio iifjorK Ix'ariri.ii' 
has a distim*! disoasc'd apix'ai'aimt* al I hr lop 
and in thr sidr hrarii'lm-s. and (Ujunt is rolh'rtcd in 
(piantily only when such 1rrc is (‘ilhrr rompirtrly 
or i)ai*tially \i.t., loanrhcs, top rtr.) Uillnl. It is 
tin* oj>inion of li.ral tlaros who woi-k with Atiant 
that thr trri* prodin-in^' lu/itni nltimatrly dirs, and 
as a fiiattrr ol* practirr, no trrr is usually <*ut or 
Tidlrd unirss it shows ontwanl sij.^ns of disr;isr. 
Hut somctii/irs hy iiiislakr they rut and destroy a 
nundiei* of liealtliy l?-i (*s suspeetinji- in/ura-roniiat ion ; 
thus, the number of trees in llu* 1'oi'ests, whieli are 
limited and usually ‘•row al distanees Ironi one 
another, is bein**- | 4 :radually redueed and there is no 
rej'ular plantation to inerease their ninnber. I learn 
that reeently a nursery ot* about 100 shrubs has been 
rais(‘d. in a tree nfinni is usually' I'ound in forks 
or at the jinietions of branehes with the stem. The 
disease usually takes some time to make itself mani- 
fest? lienee (t(farn is hardly found in yoiini^ shrubs. 
Afjaru is hi‘^hly prized in the market, true (Ufani. 
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is .sold at Ks Mi to Ks 20 per s(‘er, at present it is 
a ehanee product as no means of artitieially inereas- 
ino; its production are yet known. 

Dr Hooper, late Ueporler on economic products 
of lndi;i, has recoi’ded in the AfiriritJhintf l,i<hjti\ 
loot, i\o. I that the wood of Anuiluria ft<fallo('hit 
under certain conditions becomes yoryed with a 
dark resinous aromatic juice and that the portions 
thus impregnated constitute the commerci;d ntittru, 
which is esteemed in proportion as it abounds in 
resinous matter. O’lie ;iveraj»c yield id’ a mature 
tre<* is ti to S lbs. and an excejitionally ‘•ood lre<^ 
may afford as much ;is lis. .‘>00 worth of lujani. 
The 4'xact cause of Its formation has not been ascer- 
tained yet. 

Some years back in at tin* instance of Mi* 

l'\ Tratford, the then Donservalor of Fore.sts of 
Assam, I beyan investigation of i((jnni woo<l ; 
.samples of wood from ditTeri'iit localities and local 
information about utfant were .sent to me from time 
to time by late Mr H. Sen Hupta, Mr J. \. Das, 
Dr \. 1 j. Hor, Mr i\ J. Rowbotham, Mr (’. (J. 
M. Mackarness, Mr W. R. Martin, Mr A. R. Thomas 
ami other officers of the Korest department of 
Assam. On empiiry I learnt that, the IWuit'-al (’hemi- 
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THE NATURE OF AGARU FORMATION 

t*al ami Pliarnia<M*ul‘n‘al Works of ralriitta their 
sni)|)l^^ of afjiiru wood from Sylliet (villa‘;:e Suja- 
na jrorr). Sort ions of llie diseased wood showed 
droi)s of yellowish-lirown j*:um almost in every eell, 
a riinyus-myeelinm was foiiml ehise to the elolled 
ar<‘as where there was a massive a<MMimulation 
«inm-dr(ii)s ; in the eavi1i(‘s pi'odueed l>y the 
disintefiration of wood-elements tli(*re were elusters 
of thin and narrow hypliae here and there in the 
form of hrnshes (M**:. I J. Seetions were eut from 


siieeessfully fj^rown in artifieial medium (malt- 
extrael af^ar) and its complete life-history was 
studied; it beloiiffs to tlie jrroup of Fungi Jmperfvcti. 
A short account of the invest if^ation was communi- 
cated and rea<l at the Homliay sittinj' of the Indian 
Science fonj^ress in January I92h, it has been 
publishecl at p. 224 of the /Vm*. 13th. Ind. Sc. 
(\ni«*Tess. I m»culation experiments to produce the 
formation of ugaru in healthy tre<‘s by this fnnj»:ns- 
attack could not be carried out for want of 
.1. (tgiilloi'lut trc*es in Uen^al ; some seedlinffs were 
imported from Assam and planted in our (\>llef»:e- 





1 . 



vai‘ious |)arts of pieces of (igarn wo'od fi-om different 
loealities and in eaeli case the same funiius with 
< losely s«'pted hy])hae of dirty-brown colour could 
b(‘ t!*a(*e(l. The wood of the ch»tted areas sh(»wc<l 
d<‘lia:nitication by patches ( tia‘. 2), dark and white 
layers n-'^ularly alternating-. The «*-enei'al effect on 
wood agrees in all [larticulars with that produced 
by wood destroy iim- fun^i on timbei*-trees {r,f. A. S. 
Uhoads. \ew York State (’olleye of Forestry, 
Syracuse Fniversity, Tahninil Puhlirnliftn, no. S, 
vol. X\'ll March 1917 ami 1). \'. Ibixter Pap. 
Mkhigun *SVi, Vol. III-I923). The funf^us was 


1 ^ 10 . 2 . 



Objtvlive — m). 7 ef Leil/. Lonj;. Section of the Ajjsini- 

' eve-piece-- ( X 10) . wood show i u delij^iiifica- 

lioii, septed liypluie n*presented 
ill d(M*i)-t)lji<‘k. 
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THE NATURE OF AGARU FORMATION 

(liirdoii but they did not tln*ivt‘ well nnd ulliniately 
siKHMiinbed. Pure fultures of I lie iuii^us were from 
time to time sent to the forest -oflieers of Assam 
((Saro-Ilills, Sibsaf^’ar, ete.) for inoeiilalioii on trees 
in tlieir vieinity, but they eonld not satisfaetorily 
proceed with the work. For the ultimate solution 
of the problem a number of trees slmubl be avail- 
able close to our place. It is very encouraging: that 


the ])n“:enl Superintendent of the Koval liotaiiical 
(larden, Shibpur, ])r K. l^ Piswas, is Iryitn^ in rij^ht 
earnest to jurow some ])Iants from Assam in his 
garden and also at xMun^jioo Finehona-|)lantal ion 
for my work vviih the kind lu-lj) of the Conservator of 
^^^rests, Assam and Mr A. Das I.F.S. (retired) now 
workinu: at Shillong on ‘* Flora of Assam.” Of 
eoui'si*, it will take a. number id’ yeais hence before 
they are lit foi‘ the inoenlal ion-sta^e. 


Records of the Royal Society of London 


Till-: Pooklet, Nnlts nutl Uannls af fhe Ixttiial Socirttf 
of Loudon, No. 1, April IJI.’tS, ])ublished by the 
Koyal Soi'iety of Dondon re])laces the former ])ubli- 
ealioi) of the Royal Society, titled Ocrosioutil 
Xolircs which des<*ribed the aidivities of the Society, 
boeaiise it was felt that ‘ such a periodical mi^hl 
usefully ini'lude information of historical interest 
which would not be printi'd in either PhUosophival 
Trousoctious oi* Prom diufi^s/ It will be issued in 
April and October <•!* each year, the former numbm* 
beinji' devoted to an account of the Anniv(*rsary 
Dinner, elecrions to fellow.ship and ueneral 
information relatiii}^ to the winter half of the 

session and tiie latier to an account of the two 

soirees and »:eneral information relating to the 

summer half id' the session. 

The \otrs ond Pvrords will prove to be of 
considerable interest to those who have passed 
through tile last foui’ years’ tlirill of Academy- 
liiiihlinjr in India, 'fhe information that it seeks to 
«?ive is divided in1<i 21 heads. It includes a list 
of the 20 new f(‘llows elccteil on March 7 and 
also one of those amouf*; the fellows wdio died 
during the year (lb) i^ast year’s loss to the 

Society due to the death of its fellows w'as st»ecially 
severe in view' of the ])assinj^ away of such eminent 
scientists as Lord Rutherford, Sir J. C. Pose and 
Dr Cr. K. Hale. 

The society' received during 10-^7 about .CbllO 
in c;ush and the residuary estates of the late Dr d. 


II Stothei't and K. T. Provvnc as biMpicsts. It is 
announced that the Pilgrim 'rrust has endowed funds 
for six years fm* two annual b'ctiires one to bi* 
delivered in London by a Fellow id' the National 
Academy of Sciences, Washington, and the olliei* by 
a Fellow id’ the Ri»yal Society in .\merica, the object 
beinv to ])romot<' ^ood l•(‘lalions between the two 
Fnulish-speakin^' nations. The tirst lecturer nndcr 
(his scheme is Dr Irvinj'' Langmuir of the (Jeneral 
Flectrii' Fompany, America. 

In the .\nniv(‘rsary Dinner held oo the llOth 
Novendier the ‘.^nest of honour. Sir Jim Simon, in pro- 
posing: the toast of the Royal Society, ^jave much 
valnaljde information about oriviin of the Royal 
Society. We learn tliat its bej^innin^s were laid at 
a meeting- of some enterprising- nimi at the Wadham 
Follej'i*, Oxlord. Sii* John described in pictnresipu* 
lau'i-uaf'-i* the three {^-ovcrnini;- ideas id’ the Society. 

1 1 ivsi.** s|»Mri* al'ler tlic I'lul of the I’ivil Wnr.M jil. 

Oxt'iuil, in Dr Wilkins his L<Ml; 4 in<;s, in Wjulhnm (k>llegi*, 
\vhi<*h was Ihin the plan* i»l’ result fur Vertimus ainl licarned 
.Men, that the first iMeefin;;^ weie made, whi<h laid the 
fmindation of all this that follow M. 

* Allow me, .\Iy liorils and (Senth-men, to remind you ft)r it 
few moments «)f the renmrkiilde <*h!iiaeter iiiid aehi(‘\eiiients of 
Warden Wilkins, lie pn^served his position as the Head 
<»f the (V)lle} 4 e hoth Isd’oru and after the UestonOion. He 
('omimnnorated llie Dommoiiwe:ilth hy marryint*' !*• sister of 
Oliver Oromwell, hut his latitmlinarian views were foinul not 
lo he displejusiiij; to Ohailes Jl. He wridi* ii lresiti.se to prove 
Unit the moon was hsihimhle, aa.l smother one lo di.seuss how 
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it woiilil In- possihU* to mak«* the journey thitlier. He inveiit- 
t*i|, }tu(l iiiuiie conshlenihlc use :i universal lan^uH}'e. He 
wrote a leariUMl work, as was aiipropriate to a future Bishop 
of Chester, to prove, froai the diineiisions Kiven in Holy 
Writ, that Noah’s Ark was liig enoui;h to eontain ail the 
animals on earth. Aubrey ileseribed him as “ the prineipal 
reviver of the new philosophy at OxfonI ’’—that is to say, 
natural philosophy pursiieil by inelho«ls of experimental 
seienee. Ainl he ha<l the ext raonlinary h:"‘”I fortune, wImmi 
Hea«l of this small College Jit Oxford, to have amoii|r his 
undergraduates a younj4 i^i'iitlemsiu named Christopher Wren— 
that universal genius who was muthematieian, ehemist, bio- 
logist an<l aiehitei't, all rolled into one. Assofiated with 
Wilkins, too, was that remarkable physieist the ilomnirable 
Mr Hobert Hoyle, whose portrait you see repro<liiee<l on the 
raid of this Dinner. 

‘ J^et me read you a psi.ssage from Kvidyii 's IHtny, umler 
the (late of 13 -Inly 1654 . which shows how solid and well- 
founded is the claim that it was within tli<* wjills of Wadham 
that, this new learning was cultivated and pursued; 

We all din’d Jit that most obliging and universally 
curious Dr Wilkin’s at Wtidham College, lit* was the first 
who shew’d me the transparent apiaries, which he had built 
like eastb's and pjilaces, and so orden*'d them one upon another 

JIM to lake the hoimy without destroying tin* b<*es He had 

also contriv’d an hollow statu(‘, whidi gave ji voiee and utter’d 
words by a hjiig coneeal ’d pipe that w(*iit to its moutli, whilst 
one speaks tlirougli it at a go(^d distsiin'e. He tuid above in 
his Uwlgiiigs and gallery variety of shadows, dyals, perspeelives, 
and many <»fher urtitieial, muthematiesii, and magical curiosities, 
a way-wiser, a thermometer, a monstrous magnet, eonie and 
otlier s(*4'tions, a )>allanee on a demi-eireie, most of them of 
his owne and tliat prodigious young schohir, Mr Chr. Wren, 
who presented me with a pieee of white marble, whi<*h he hiul 
stain’d with a lively red, very deeja*, us beautiful as if it had 
been natural, 

‘ In |6f)0 it was r(>S(dved at a meeting of twelve persons 
that Society should be formed “ for promoting physieo- 
iiiatheriiatieui experimental leiiniing. ” That was in London, 
ami the Siwiety, of eourse, is the institution whose health 1 
am proposing, 

‘ So imieh for origins. .-Viid when «me considers the 
aeliievenicnts of this splendid institution, whose record now 
stretches eontinuoiisly over two and three-quarter eeiiluries, 
one may detect running through its work three governing 
ideim, which 1 venture to formulate to-night. 


‘ First, your founders and those who came after them have 
held firmly by the doctrine that the business of the investigator 
is to pursue his (*xperim(*nt, wherever it may lead, without 
any n'gJird to orthodox tradition, 

* Stvoiidly, frcmi the very first down to to-day, this 
orguni/.ed instrument for the pursuit of knowledge has been 
used by its members with no id(ni that seieiitifie discovery 
would necessarily be of iiiumMliate pra«‘tieal utility, but be- 
cuu.se the truth is worth finding out for its own sake. And 
as a result, to a perfectly incredible degree, tlu'se new 
disc<»veries have in fsiet been found to contribute iiiimen.sidy 
to the, benetil of mankind. N times such jis Djivy, Kelvin, 
Kayleig!) jind another name which stirs in us a poignant, 
feeling to-night, Hie name of Itiitlierford — to meutiuii merely 
these instances, have established that claim for the K(\vul 
Society for all time. 

‘ Ami thirdly, the practice and precept of this Hociefy 
einboily the gri'ut [>rinciple that it is l»y the interehsinge of 
scientilic id(*aM between sciimlitie men of diJTerent kinds that 
progn‘ss is best iichievi‘d, notwilhstaiuling the inteiisi* 
speeializatioa of tiu* age. 1 was interested to notice, in look- 
ing tliruugh 'riiomas Sprat’s book, that he expressed this last 
view ill these curious words: - 

If I could fetch my materials whence I pleas’d to fashion 
the rd«*fi of a lN*rf(*et Philosopher: he should not be all of one 
clime, but havt* tin* different e\c(*lh*nci(*s of several rountries. 
First, he should have the Imiustry, Activity, ami Inquisitivi* 
hiiinour of the Dutch, French, Scotch, Jind ICiiglish, in Ir.ying 
the ground Work, tin* heap of Kxperiments: And th(‘n he 
should have added tin* cold, and circumsp(‘ct, and wary dis- 
position of the Italians, and Spaniiinis, in meditating upon 
them, before he fully biiugs them into spi'eiilatioii. All this 
is seuree ever to be found in one single Man: seldom in the 
sjime (^mntrymeii: It must then be supply ’d, as well as it 
may, by a Public roiiiieil; whei(*iii the various disposition 
of all iJiese Nations, may be bh'iided together. To this pur- 
pose, the Koyal ScTciety luis made no serujile, to receive all 
inquisitive strangers of all (’ount ries, info its number. 

• Science has thus a special claim for the ivspecl of those 
wdiose W'orking lift* is largely eoiieeriieil with jmblie ufftiirs. 
If is eoiiiplefely int(*riiationaI ; it speaks all langiniges and 
it knows no frontiers. It is eapabh* of being an ambassador 
of peace and goodwill for Hu* w'liole world. 

' Literature -and 1 speak as a humVde and devoted 
worshipper of the Muses — has often been the vehicle for 
national passions, and perhaps for national prejudic.es. 
Tennyson’s Maud was [uiblished during the Crimean War, 
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and it cannot have i)c»*n a I'ontrilnition to peace to «*all the; 
ruler of KiiHsia “ a giant liar ” or to write the line: “ And 
.lack on his ale-house heiich lias as many lies as a (’zar. " 

* Art, too, has often been misused for purposes of 
national rivalry and ritlicule. Hut the work of men of science 
in pursuing the truths of N:itur<* is in its esseme a coiitri 
biition to the things which are ca|iable of hinding together 
the nut ions of the earth, 

‘ The Koval Society has a line record in this respect. 1 
recall tAVo incidents in the history of your Fellows. In the 
middle of the Napoleonic Wars Davy was awarded by the 
inslitut tie Fntnct a great prize of KXK) francs. There were 
those in both countries who criticized either the awanl or its 
recipient. Hut it was a line gi*slure that, aaIicii tlo‘se two 
countries were locked in the conflict of war, learned men 
on the one side of the (.'hannel gave honour to a learned man 
on the other. Davy himsidf claimed that the iiiHueiu'e of a 
man tif scientitic. reputation ‘‘^•an soften the asperities of 
national hostility." The otlu*r iucidtmt to which 1 would 
refer occurreil when the Peace of Amii'iis suddenly broke 
down. At tr.at moment there were many Englishmen traAcl- 
ling on the continent of Europe. S<nne of them were arrested 
by the French authorities as alien enemi<‘s and detained as 
non-combatants within the coniines of France. They applitsl 
for their reh'ase. Om* of these was E<lward .leaner. When 
Napoleon examined the list, it was the finger of .losephine who 
pointed to tin* name of .leaner, and Napideon declare«l: 
“ We can refuse nothing to that man." 

‘ (Ireat then are the 4*ontribiitions in the jmblic and inter 
national sphere which it is in the power of men of science 
to make. May their ctuit ribut ion be used for the benefit and 
advancement of mankind, and not abuseil to add to the ilestriic 
tive powtTS of the world. 1 Avish all that is good to this 
splendid institution, the most famous and aiK'ient of its kind, 
not only because I liave been brtiught up to reveieiice learn 
ing and to respect knoAvledge, but be<‘ause the Avork which y«ui, 
Mr President, and your FelloAVs are doing is capable of 
spreading ])eac4* among the nations of the earth.’ 

Th(» President of the SoeietA^, Sir Williain Bragg, 
in replying rennirkeii : 

‘ Sir John has spoken of the part Avhich Hciiuice may 
play ill draAving the nations together anil so coni riluit ing to the 
peace of the Avorld, The relations belAveeii knowledge and the 
unity of mankind are imieed most important. It is Avell to «iruAv 
attention to them. I.iong ago the (I reek philosophy hehl that 
knoAA'ledge and the exchnnge of knoAvledge ilitrerentiated the 
reason of man from that t)f the animals. The exchange 
was essentiaB success in the pursuit of knoAvledge Avas u 


social matter. A modern Avriter' has revieweil the question 
in the light of the events of tiie thousands of years that 
have <>lups(>d since then. He has observed that there is a 
certain correspondence between the period of maximum 
scientitic activity and imixiuiiim realization of unity. 
Thus the (ireek construction of science and philosophy may be 
coiineclfd with the formation of the (Srecti-Koman Avorld, at 
the lieail of Avliicli A\i*re im*n trained in (Jreek philosophy 
.‘ittempiiiig (o apply the rules of reason to an accumulation 
of socii)l()gicai kiioA\ledg4>. Agjiiii, the revival of sideiice in 
the fifteenth aiul sixteenth centuries is allied to the discovery 
of the Niwv World ami llie expansion Inwards the West. And 
once more, towards the end of the »■igllteentll century the 
rapid increase of science led to a new linking up of tlie 
world eclipsing all that the earlier ••eiitiiri«\s had lo show. 

* The quc'sticm, Imwever, A\hi<'h most nearly concerns us is 
this: D»>es the increase of knoAviedge of Nature bring about 
that iiriily which makes for [>eace/ No doubt it brings 
the nations togetlier in tlie smise that they bi'come more UAvare 
of each other, that their inlercouimuiiii'atioiis have increased, 
and that tliey tradi* willi each other mure freely. Hut do 
Jealousies and hatreds and eaus(‘s of confliet disappearf I 
am afraid that history shoAvs no such happy n^suit. Was 
there ever a more ipmrrelwmie set 4if lilth* »S(ates than llmse 
that grouped th(mlselv(^s about Athens and Sparta if Did Europe 
settle doAvn to pence when aft<T tin* Kenaiss;nice experimental 
methods expanded tin* knowledge of the natural world f Th(‘ 
eighteenth and niiiete«‘nth centuries Avere full of war in spite 
of lln‘lr scientific acliviti4*s. And worst of all, siina* tlie 
last great Avar, though natural knowledge has grown 
astonishingly, the present world is seelliing with unrest; botli 
in Euro|M> and in Asia liitter wars are in progress. The 
clouds overhead are dark and heavy. 

‘ Yet I think tliat if w»‘ look at another part of the 
sky we can see rifts in lln' clouds; ami the ANiiid is bluA\ing 
from that direction. 

‘ l..^•t me detiiie the iiosition as it appears from another 
point of view, 

* Man, tliey sny, has raised hiiiisidf above tin* beasts by 
his suciM'ss in making tools, which hav4* given power to his 
hands, and up[iortuaity for tlie dt'velopmeiit of their skill. Much 
later came the sharpening of his senses ilue to the const ruc- 
tion of instriiments of observation, and the cons4‘(|uenc<'s have 
been and are tremendous. First came tht‘ measuring instru- 
ments of tin* old astronomers and geometers on which (ireek 
ami Egyptian sidjuna* was Im.sed. These gavi* accuracy in the 
comparison of aiigb^s and distances, and through astrunomi- 

‘ F. »S. Marvin, Slutlitfi in the Jlinfori/ ttutl Mtihotl of 
SvUnvr, editeil by ('hailes Hinger. 
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ail oiiM<*rvaMoii8 a a;rtaiii knuwlalgt; of the pu»iNa(;c uf time. 
From (lieNc the knowledge of the natural world derived ita 
increase for more than fifteen hundred yearw. 

‘ Then towards tlie end of the sixteenth eentury eame the 
mieroseope and the telescope, the pendulum and the thermo- 
meter, and seieiiee leapt forward with powers vastly increased. 
The telescope set far hack the bounds of the universe, and 
the mieroseope openetl up a world of the, very small hitherto 
beyond the powers of the unaided senses. The pendulum 
provided a convenient an«l accurate measurement of time 
and the thermometer an estimate of temperature which out- 
classed the natural capacities of touch and feeling. Jt ia 
odd that the common use uf single Ien.ses fur 3(X) years should 
neviM- in all that time have led to the use of lenses in combi- 
nation, Spectacles had been in use in Kurope since 1300. 
There n.sed to be a gravi‘s1one in a Florentine church which 
bore the (piaint iiiscriplimi : ** Here lies Sulvino d^Aiiiarto 
degli Amarti of Florence, the. inventor of spectacles. xMuy 
(tod forgive him for his sins. lie died Anno Domini 
|)17-”’ Bernard do (lordoii, physician of Montpellier, in 
his LUium mnUcimif (130S), meiilioiis them in re<'omnieiiding 
his own eyewash wliich renders spectacles useless! lit Holland, 
at about the end of the sixteenth century, Jansen invented 
the microscope, and shortly aftiTwanls 1/ippershey was eom- 
missioiK'd to make telescopes for military use. . 

‘ But it was Cialileo who first nuule revelation of (he 
immense powers of the new instruments. Polhuving him came 
a long list of scientific workers J>f the sevtmteenth and 
eighteenth eeiitiiries who used their shurpen<Ml and strengthen- 
ed senses in (he building of a new experiinenfjil seieiiee. Karly 
in the nineleeiith century electrical and magnetic instruments 
<*uine rather to add new senses than to improve the old. In 
recent years the X-rays, ratlii)aetivity, the ionic valve, the 
cloud e.hiiiuber and other new instruments have furiiiHhal yet 
further means of observing the world in which we live. As 
a result the boundaries of that wliich is observed by unaided 
eyes and ears and other senses have been far overpassed; 
our familiar world has be<'oiiio hut a spot in the middle of 
an expnnsu whose horizon is constantly receding. 

* Now it is to be observed that the knowledge of this 
wider world and of its contents is of vital importance to us. 
Our interest in it is not merely a<‘.Hdemic. We live in it and 
are part of it. We are, .mo to speak, <‘itizens not only of the 
town in which we have lived without acquaintance with what 
lies outside flio town walls, hut citizens also of a wider 
country. We know that wo must obey the municipal law's. 

*I.iOC. cit. p. 399. 


Wo now find that there are country laws, of which we 
have had no knowledge hitherto, and these also must bo 
olieyal under penalties w'liich may be of the utmost severity. 
Indeed we have in the past suffered heavily because wo have 
unwittingly broken them. If this seems to us unjust, it 
must be remembered that in our ignoram‘e our judgment ia 
of no value. Moreover the country of- which we are now' 
aw'are is full of resources, which we can gather according 
to our powers, and use according to our will. 

* We are in a continuous state of adjustment to the 
conditions in which we find that we are living. We cannot 
.shut ourselves within the town walls and refuse to look 
outside. Wo must step out into the open, and this is in 
effect w’hat men are doing. The more they do .ho, the more 
they forget the divisions and quarrels of the town, the more 
the nations find that they must act together. Consider the 
various activities of mankind at the pre.scnt time and see 
what is happening. 

‘ To begin with, there are the activities of the search 
for kiiowlalge, inspired .siiiqily by the wish to know and 
understand without thought of application of what i.s dis- 
covered. In this the nations act as one body. In every 
branch of science, kno\vh*dge is fidly intcn'liangeil : men from 
all nations meet continually in confereric'e an<l speak in one 
language though thi‘ir vocabularies may differ. As knowledge 
grows, conference Ihk'oiiu's more frcipienl. ami the feeling of 
eomradesliip grows also. 

‘ Tliere are the vast subjecis of medicim‘, surgery, hygiene. 
Here ul.MO is the samo seandi in i‘omnion: the same (‘ullabora- 
tioii between the men eng»igc<l in it. 'fhe goveniineiits of the 
nations an* now deeply coneeriieil. What government would 
not gladly communicatt* to any other a discovery which maile 
for health? Indeed, ihe health of the world becomes a matter 
in which all nations must take counsel together, framing laws 
to govern such matters as the spread of infa'tion, the pro- 
vision o'- remedies, quarantine and so on. The heultl) of the 
animal w'orld in land and sea, of tlie vegetable world, pests 
and antipests, all that eom'-erus the production of food and 
other necessaries of life grow more and more int.ernutional the 
more account is taken of the new knowledge. 

‘ The samo is true of the trade of the world. In all the 
complicated arrangements that the nations in council must 
make for the conduct of traffic on the seas and in harbour, 
for lighting, direction finding and other aids to navigation, 
for charting, for the examination of goods in transit, for 
transportation on land, an in V(?ry many other matters, the 
new knowledge permeates the whole business. The nations 
are obligoil to act together, and they do so. 
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* Knowledge of the wider world ban transformed the 
means of eominunication of intelligence, by mails travelling 
over land or sea or in the air, by telegraph and telephone, by 
wireless. The nations cannot use the new means unless they 
confer. Hence the many conferences, and the continued 
exchange of information, aud tlie. consultations of the directors 
of the various activities. 

‘ The same is to be s:ii<l of meteorology, a study which is 
based on observations of the modern kind, and is ‘only possible 
when the whole world contributes to it in ways that are deter- 
mined in a world council. 

* Kqually true is this of standards of weight and length 
and time, of illuniination, of electrical nn<l magnetic and 
many other cjuanlities and qualities. Here again the various 
countries of tlie world must, and do, confer: ami the informa- 
tion wliich they exchange is expressed in terms that the 
unaided senses cannot appreciate. So also the tests of 
materials tiuit are used in the vast, and varied eonstriictions 
«>f the world must be determined by eommon aetion. In the 
spring of tliis year a great international eonference assembled 
in London, at which thi‘se matters of world importance were 
discussed. Tt was uotalde that the discussions turned conti- 
nually on observations belonging to the wider ^\orhl of the 
aided senses, and it was the width nml depth of the questions 
discussed that hud hrouglit the nationalities together. 

* 'rh(> point I would make is this, tiiat moihM'ii science and 
modern applications of science are leudijig to a vast amount 
of international elVort. The new knowledge <if Nature is 
opening up activities of which man is eagerly making use: 
and the character of these activities is such that cooperation 
between the nations is noee.s.sary to success. As a consequence 
CO operation alrcndy exists, and is increasing. The old 
assertion is being fulfilled, that the progress of knowledge 
is a social utTair, dciiiaiiding <*o-operatioii and harmony. 
Knowledge (»f Nature in itself <loes not sj» much bring peace 
as the comiiioii |>ii?siiit of that knowledge.^ 

Tlu* Notts (111 lilt* Koiuidatiim and History of the 
lioyal Society will he of interest to those who have 
witnessed the National Academy (NTiitroversy in 
India. 

We learn from this chapter that the Koyal 
Society was one of the earliest practical fruits of the 
philosophical labours of F'rancis J^aeon, who in his 
.Vew» Atlantis advocated the rmindation of a Philoso- 
phers’ (Villcge. On Sept. 22, 1(141 there arrived in 
London, a celohrated (CV.eehoslovakian Philosopher, 


Jan Amos Komeiisky, better know’ii as romeniits ou 
the invitation of Samuel Hartlib, an iulhiential 
citizen of Tioridon, and a friend of Milton. 
Cottienius, who had been a liishoj), hut was expelled 
on religions grounds, had written a book Fansophic 
Prodromns (Kssay towards complete wisdom) 
which made a great appeal to the earnest-minded 
men of the times and was translated in several 
European languages. Hartlib in inviting Oomenius 
ended with the words “ Come, come, (M>me: it is for 
the (ilory of (lod: deliberate no longer with flesh 
and blood.” ( Omonius met in Ijondon a niimher of 
promineni English L(*aders, Pym, Selden, Lord 
Hrooke, and others. 

During his residence in London, (Vmienius 
explained his plans in a tract entitled Via Liuiis 
which he described as 

* a reuHonable. disquisition how the int('llectusil light of souls, 
namely Wisdom, may now at length at the appruaidi of tlm 
ev(Mitide of the world hn luipjiily dilTuscal llifotigh all iiiiudH 
and peopl(*8. ' 

He further wiMite 

‘ Jt is hro’dly nei'cssury to descrilie how indispimsable 
a School of Schools or Pidaclic College would be, in 
whatsoever part of the world it were foiimh'fi: (*v(»ii 
if there be no ho|»e for the achial esfahlishment of such a 
cidlege -corpora! ions being left wheriwer they are, the d(‘sigii 
its(*1f should be cherished with a iiolv faitli among the learned, 
pledged as they are, to jiromote (bars glory in this very 
inalter. These men should make it Ihe objt‘i't <if their com- 
bined labours to establish thoroughly the foundations of the 
.scienees, to spread the light of wisdom throughout the human 
race with greater success than lias heretofon* been attaimal, 
and to benefit mankind by new and useful iavciilions. For 
unless we dcsir<> to remain ever in tin* same position, or ev(*n to 
go back, wc must take can* that our successful beginnings 
l(*ad on to further a»lvanccs. For this no individual, and 
no single generation sutriceth, and it is therefore essential that 
the work should lie carrieil on by many persons, working in 
concert and using us a starting-jioint the rc’searches of their- 
predecessors. This rniversal (^ollegi; wotdil bear the same 
relation to other schools that tlu^ belly bears to the other 
lueinberH of tlie body, that of a living laboratory supplying 
sup, vitality, an»l strength to all.’ 

On eummeiitiug on (Umienius ’ pari, Dr K. ^'oullg 
M.A. (Oxford), corresponding member of the Royal 
Hohemian Society of Sciences, Pragiu* writes 
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* Th(> vi.Mit oT (V)iiM*iiiiiM to Ijornlon in 1641-2 niarlcM 
tin iinportant in tlu* in thin c-onntry 

of th<* iiloa of a jfrrjit institution for s<*ientifi«* rost*arc*}i, 

whirli rosiiltrd in tin* organisation of the “ InvisihU*! 

or I*hilos<iphi<*al (’oilcj;(' ” by TlitMalon* Ilaak aiii] others 

in 1643, nn«l Ilia foundatioii of the Royal Socioty in 1662.’ 

TIh» fiivisilile (’ollejfo which wjis the iintiicdiate 
Itrccnssor of the ll(»,yal Society wns however no 
Pansophie riiiversity, earryiii^* oul the (ireains of 
(N)iiieiiiiis 

It was merely a elub of yoiinjif men, some of (lie 
iiitelli}(entsia of that day, broufjlit to^etln'i- by common collej'fe 
backjfroiimis and many common interests for rest and lefresli- 
ment from tlie political, tlieolo^riral and military turmoil of tin* 
times.’ Tlie Invisible t’olle^e (tlie name was first used by 
Hoyle) ineliided a small ^roup of friends -Wallis, Wilvins, 
(loddard Knt, •Sc;irborouj';li, (Jlisson, Menit, Moyle, Foster ami 
Ilaak — whose a^es ranj^ed from eighteen to forty eij;lit. 
Theodore Ilaak, a Calvinist refugee, had joined with Hartilib 
in welcomeiiiK (’omeniiis to Kny:land in 1641 : the other 
members of (he ^roup were none of them named by (’omeiiius 
as his friends or patrons who were older men. 

The history ntid constitution of election methods 
of fellows of the Society whi(*h proved to be a 
matter of s<»me eontiMversy, nnike a very interest- 
ing retidin^ 

Pnlike (he Academies of S<Mence in most other eoiinlries 
w'liere tliey exist, the Royal Soidety is not restricted by the 
terms Its Cliarters in the numlier of candidates wliich may 
be admitted to the l'Vllowshi|i. The selection and election of 
candidates is left to the absolute iliscretioii of the Tb’esident, 
Council and Fellows of (he Society. Tire manner in which 
they hnve enrried out this duty in the past is of special 
interest in stndyinjy the jjrowtii of the Society. 

From its foundation the Society was absolutely ilependeiit 
upon its own resources, for it had neither a subvention from 
tile State nor were its publi«'atioiis priiiti'd by an otlieial 
printing pn‘ss, mlvantajjes wliieh otluT nati<»nal academies have 
usually enjoyed. The subscriptions of its Fellows am! 
mvasional Jj^ifts and bequests were all that the ('ouneil eonld 
look to for meetin;^ the j^rowiii}; expenses of the younjj 
Soeiety. The devidopment of an ude<iuate membership was 
therefore im[»erative, and »‘iijja^ed the (^»ur.eil’s 

attention. 

The number of Fellows at tin* .Vnniversary 30 November 
1663 WHS 131; this rose to 199 a- few years later, and tlion 
fell off to 116 in 1691; by the end of the eentury there were 


125 besides 37 foreign members. Admissions to the Fellowship 
during these yeiirs were on the average only nine in each year, 
and this was hardly enough to maintain th(> memliership near 
its original figure, but with an average of twelve admissions 
in the deearle 1701 10 and of (>ight(‘en in the next deeado 
the iiieiiibershii) began to rise. In these totals of membership 
and in fho.se which follow the Royal Patron and Royal Fellows 
an? not. imdmled. 

About this time interest in the Soeiety and its aims 
seems to have waned temporarily since in 1660, the attendanee 
at the iiHMdings was so mi'agre that the Scxdety was in danger 
of being dissolved. Kvelyn writes to Pepys begging 

him to attend the weekly meetings ‘ even if you cannot be 
there until 6 or 7 cCeloek. ’* Hooke, too, in his diary eoin- 
nients on several tx-easions on the meagre attendance. Hut 
things soon began to mend, and the election of Newton to 
the l*residency in 1703 may well have hail considerable 

iiirtiieiiee in bringing about the rise in the number of Fellows 
which occurred in the early part of (he eighteentli century. The 
average number of candidates admitted to the Fellowshifi, 
which had liitlierto been nine in each year, rose to fifteen 

for the twenty years 1701-20. For the remaining eighty years 
I72I-18(K) the jiverage was twenty three; the number varying 
from 19.9 in l731-()0 to 23.7 in 1771-60. Consequently the 

number of Ordinary Fellows rose steadily from 121 in 1697 
to 195 in 1721. 303 in 1741, 352 in 1761, 479 in 

1781, reaching 545 in 1801. 

Foreign meiidiers, who nnndx'ied 24 in 1697 and 37 in 
1701, continued to increase in number as tliougli the ({ualifica' 
(ions of such candidali's were not serutini/,ed closely enough 
by (he Council. Ity |721 their uiindier had risen to 64, and 
b.v 17(iC» to 170, or about half as many as the Ordinary Fellows 
of the Soeiety in fhal year. Hy 1761 the Conneil felt that 
the Foreign -Members, who then iiutubered |54, were becoming 
too numerous, and enacted a Statute providing that (heir 
certificates should be signed by at least three ‘ Foreign 
Fellows ’ as well as ‘ by three J'^ellows named in the Home 
List.’ In 1765 (/’oiineil further resolved that no Foreigner Im? 
proposed for election who is not known to the learned world 
by some publication or invention which may enable (he Soeiety 
TO form a judgment of his merit ; also that until the number 
of Foreign Members be reduced to eighty not more than two 
be admitted in one year. In the Statutes of 1776 (he reHtrie- 
tioii of (wo elections a year is omitted, and ten years later 
the number of Foreign Members was limited to 100, which 
was altered to 50 in 1823. 'I’he result of this was that the 
iiuinlier of Foreign Members in 1601 was 77 only, or about 
oiie-seveuth of the number of the Ordinary Fellows of that year. 

* Pepys, vol. ii. p. 337, by A Hryunt. 


M 


SCIBNCB ft 
O U L T U B X 



RECORDS OF THE ROYAL SOCIETY OF LONDON 

At th«* out»et- soiontific iiioii liad only const it iitcMl about 
oni' fiftli of the incniborship of tin* Socipty, tlio rest of the 
Follows boiiig drawn from tlio oduoatod olasaos (»f tho tiiiio 
and not ncM'ossarily from any of tho loarno<l profossions. This 
oontimiod tc» bo the ooll^4tallt praotioo of tho Society for iimiiy 
years so that its niomborship consisted, firstly, of men of 
soienoe, and secondly, of those who from their position in 
society or their fortunes it might be desirable to include as 
patrons of science. Tho proportion of these two classes varied 
from time to time but it was not until the middle of the 
nineteenth century that the general principle was revised. 

As the Society la'came more firmly esstablished and better 
known, candidates for (dection became nmre numerous. 
Throughout the whole of the eight<*<‘Tith century there was a 
steady rise in the number of Fellows, which reached 545 in 
1801 ; it continued to in<Tease year by year until 1848. 
There is no means of analysing the membership at any point 
in the eighteenth century in onler to determine what propor- 
tion of the Fellows were men of scientific standing, but the 
ready admission of others, most <»f whom apparently paid 
a com{)osition fee of £40 instead of an annual subscription, 
sugg(‘sts that those ^\ho \\ere elected not f(»r their scientific 
eminence alone were in the majority. To quote a. single case: 
Sir lloderick Murchison, the geologist, was <*lecled a Fellow 
of the Royal Soco' y in the spring <if 1826; for this honour, 
as the Fresident, his old friend Sir Humphrey Davy, told 
him, he was indebted not to the amount or value of his 
scientific work, but to the fact that he was an Independent 
gentleman having a taste for science, and with plenty of time 
and enough means to gratify it.' 

Numerous pam|)hlets and other publi<'ations criticizing the 
administration of the Society appeared during the early part, 
of the nineteenth century and from one <»f these the proper 
tion of scientific Fellows to the rest can be deduced since 
the author gives an analysis of the communications from 
Fellows which wer<* published in the Philosophical Transac- 
tions. Of the 662 Fellows wh<i formed the Society in 1830 
only 106 had contributed at least one communication which 
had been published in the Philosophical Transactions; and 
of this number 44 “f them had contributed only a single 
paper.= The great majority of the Fellows, therefore, were 
doing very little to pronmte the advancement of Natural 
Knowledge. 

* -I Memoir of *S»r llotUrick Murchison, by A. Geikie. 

The jPoyal Soriciy in the Nineteenth Century, by A. H. 
Granville, F.tt.S., L<>adon, 1836, pp. 33—39. 
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This problem had long been before the Council and as 
early as 1674 * the ej«H*tij)n <if all useless Fellows ’ had lM*en 
proposed by Newton, but this raised too many ditticulties. 
Many discussions, both in the Council and informally among 
the Fellows them.stdvt's, took place as tiim* went on, and in 
1831 the Council ajipointed a (\>mmittee to re-examine the 
whole question. The ('ommittt'c reported that any alterations 
in the ('barters would be ditlicult and expensive to carry «)ut ; 
and for this reason they n‘<*ommended a revision of the 
Statutes by which six signatures of Fellows inst(‘ad of three 
on the certificate of each candidati* sluudd be required; also 
that elections slumhl lake place only at the first ordinary 
meeting in Decendjcr, February, April and ,lune, instead of 
at any meeting. These remedies proved quite ineflVctual; 
by 1834 it was found that four meetings did not suffice for 
carrying out tin* election «>f thi‘ candidates under the proce<lure 
then in ii.se, ami lluMefore this restriction was drcqtped. No 
reduction in the nundier of candidates had been effected, 

for the records show that 50 wen* »‘lectc4l in 1834; n»)r d«>es 

it appear that any crili«'al selection of thos»* wIh» wi*re the 

most suitable for their sci(‘ntifi(‘ knowledge had been intro- 
duced. Moreover, tluring the fi»rty years 1801 to 1840 the 
elections numbered 1081 whih* the deaths were only 776, so 
that the membershijv was still increasing steadily. 

It may well be that the large number of Fellows who 
compounded for tlu‘ir subsriptions presented a financial pro- 
blem of .some difficulty. In 1847 theri* were 480 who had 

compounded as compared with 284 who were paying an annual 
subscrit>tion ; and there is good reason to suppose that non- 
scientific Fellows formed the great majority of those wlm had 
compoumled. If the average annual number elected was to 
be re<lin*ed from 27 as it then was, to 15 as hail been .suggested 
in 184(5 and as was actually done in the following year, the 
Society’s annual income might suffer to the e,xtent of twelvo 
composition fees of £40 each. This may well have caused 
(’oiincil to h(‘siiate before taking such a step. In 1831 the 
Treasurer’s report was printed ami published in full for the 
first time, and in it we sec that the receipts from composi- 
tion fees from 27 ‘>ut of 29 newly elected Fellows brought 
in £1080, while subscriptions fi>r the year amounted to only 
£286. 

In May 1846, in consequence of a proposal made by \V. R. 
Grove, F.R.S., another (’ommiltee was appointed by the 
(ikmncil to e.vamine and report upon the (’barters and Statuti'.s; 
they held .several meetings and presented their report to the 
Gouncil on 16 .lune 1846. together with a draft of new Statutes 
w'liich ineludeil certain alterations proposed by the Coinmittee. 
This report was considered by the (’ouni-il at .several meetings 
and WHS finally adopted on 10 February 1847 when orders 
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wore given to print. iin<l cireulnt© to the Follows 
the reviHcd Statutes. The two most important [irovisions were 
(i.) that the election of candidates for the Fellowship should 
take place once a year only, and (ii.) that the (.kiuncil should 
Helo<?t lud. more than fifteen candidates whom they cosidered 
suitable and should recommend them to the Society for elec- 
tion. During the discussions in Council amendments to re. 
plac.e the number 15 by 17, or by 20, were proposed, but the 
original number 15 was finally adopteil. The effect of this 
was at once apparent; the admissions for the years 1641-47 
had amounted in all to |76i or 25 yearly on the average; in 
1848 and in the subsequent years up to 1930, 15 only were 
elected. 

The Statute which, Avith two alterations made in recent 
yimrs, has been in force until now, in no Avay alters the right 
of the Fellows, which is conferred on them by the Charter, to 
elect whomever they may please and as many as they please 
at a general meeting of the Society. 

For the twelve months | T)e«*emla‘r 1848 to 30 Novem- 
ber 1847, the Membership of tlu^ Society in<dud<Ml: Patron 
and Uoyul Fellows 13, Foreign Members 47, Ordinary 
Fellows who lincl coni[iounded 480, Ordinary Fellows [Uiying 
an annual subscription 284, so that the total number of 
Ordinary Fellows was 764« NuiuImus now began to fall 
steadily; in the twenty years 1848 68 the number of Ordinary 
Fellows had fallen by 218, an<l in the next tw<«nty years, 
1868 88, by 77, bringing the number of Ordinary Fellows to 
469 in 1888. 

It is instructive to note that this largo reduction uffecdwl 
tlie list of coriijioumling FelloAvs almost exclusively; while 
in 1847 those who had compounded numbered 480 and tho 
annual subseribers 284 only, the corresponding numbers in 1668 
were 289 and 257, and in 1888 they were 182 and 
287. Tho total number of Ordinary Fellows has since then 
not varied greatly, but the annual subscribers have increased 
by about 120 at the expense of those who preferre<l to pay 
the composition fee which was at first £40, then XtK), and is 
now £75. 

This restriction on the number of candidates to be 
admitted annually to the Fellowship, and the demand for ade- 


quate (Muentific qualifications which was the natural conse- 
quence of it, constituted the most important change in the 
administration of the Society which had been made since 
its foundation. It changed it at one stroke from being an 
eminent body of cultivated men only a proportion of whom 
were devoting their lives to the advaiic(Uiient of . Natural 
Knowlmlgc to one in which the promotion of .s<Mem*e was the 
first aim, and for admission to w'hich a certain standard of 
scientific eminence was obligatory. 

In 1875 a Committee was appuintcMl by Council to c.<msider 
^ whether it is desirabh; or not to make any alterations in 
the Statute relating to he hllectton of FoUoavs.^ 

They rc<*omnien<lcd that the duty of selecting tho 
candidates should be left in the hands of the Council, and 
that the number to he selected and rejmiiiinended aiiiiiially to 
the Society for election should continue to be fifteen. 

Since then, tho number of (‘amlidates to be recomiiiemled 
ft»r electi«>n in ea<'h year has been altered twice; it was ra.ise<l 
to 17 in 1930 and to 20 in 1937, at which figure it now 
stands. 

The meml>eiship on 30 November 1957 was made up of: 

Patron ami Royal Fcdlows . . . . . . 4 

Foreign Members . . . . . . 50 

Fellows . , . . . . 453 

The number of Onlinary Fellows has only varied between 

442 and 459 during the last fifteen years. It is of interest 
in this connexion to note that in the early years of the 
nineteenth century Dr W. H. Wollaston expressed the opinion 
that about 400 would be a .suitable number for the 
fellowship. 

The oxperuMieo i»f KiiglniHi in nrgiiriising h(?r 
National Academy of Sciences (for the Royal Society 
of Tiondoii is recognised as such by the British 
(lovcriimeiit, in spite of the existence of other Royal 
Societies, Aeadeniies, and Societies devoted to parti- 
cular subjects in the United King<lom) will be 
invaluable to those in India who arc now trying 
to organise the senior scientific men of India into 
a national body, capable of weilding sufficient influ- 
ence amongst scientists as well as with the 
(lovernments. 
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Review of the Rockefeller Foundation 
for 1937 


We have for some time past with us a booklet tilled 
The Rockefeller Foundation — A review for the. year 
1937, by Uaymond \\. Fosdiek, l^residcnl of the foiind- 
atioii. It will be rempmbere<l that the late .1. I). 
Roekefeller, who died at the apje of ninety-eif^ht on 
May 28, 1987, made f^ifts for philanthrophic purposes 
to the stafrj^erinjr amount of 580 million dollars, i.e., 
nearly 100 crores of rupees in Indian money. The 
yearly income would appear to be nearly 7 crores 
of rupees, exceecliiif;' the total budjret of the province 
of llihar. The wmys and means by which «1. 1). 
Rockefeller made his money were not, accordinjf to 
some critics, always clean and above boanl. The 
curious reader may turn to the lucid account j^iven 
by H. (1. Wells in his Wealth and happiness of .1/an- 
kind. Hut if money was ev<*r well-spent, here is 
the case! 

It is estimated that since their foundation, the 
various Rockefeller foundations have sjient nearly 
6fi5 million dollars, i.e. nearly 200 crores of rupees, 
for phibititliropic purposes. 

There ouj»ht to be a sound phil(»sophy, and 
method behind all manner of charities, otherwise 
these may be entirely futile, as so many of them are 
in India. In fact, the late Mr C'arnef^ie, who.se 
charities came next to that of Rockefeller (400 mil- 
lion dollars), used to say ‘ It is more difficult to .speml 
money than to earn,’ and consistent to this maxim, 
he devoted th(‘ last twenty years of his life to the 
administration of the funds created by him, as the 
constitutional head. Let us therefore see what the 
philosophy behind the Rockefeller charities was 
and how the funds have been administered. We 
learn from the re])ort 

Mr. lio ckfcller alw.'iy.s nuule his gifts after thoroiigli .study 
and careful planning; and its is perhaps appropriate at this 
time to mention one or two principles which guided him. 
These principles were not nwessarily formulateil at the be 
ginning of his career; rather they were the result of his long 
experience in philanthropic activity. 

In the first place, he trusted the future. He did not 


think that benevolence and wi.sdoin were confined to his 
generation. He was not under tint illusion that what seems 
important, to-day will necessarily be iiuportant to-morrow. He 
did not believe in tying up foun<lations to rigid and unchange- 
able purposes. He was familiar with English as well as 
with American experience in the creation of trust funds, and 
ho would have agret*d with Hir Arthur Hobliouse in the latter’s 
comment on modiiwnl foundations that “a nation eaiinot 
endure for long the spectacle of Inrge muss(‘s of property 
settled to unalterable uses.’^ 

The wdsdom c£ the last i)asKage is illustrated in 
the futilily of those charities which were after 
temple and monastery foundations, and no country 
suffers so much from the evil effects of these 
as India, which Juts a large amotint of property, or 
is supporting l)ands of men who are not, to say 
the least, useful to .society. In Kurope, sueli foumla- 
tions have been dissolved by State deerees or by 
.some otlier drastic method. Witness the elosiug 
of monasteries in England by Henry VI 1 1 and 
(Cardinal Wol.sey. Hut who is going to do that in 
India? 

The sole purpose of the Rockefeller Foundation 
is stated in its (8iarter to be 

“ to promote the welfare of mankind lliroughout 
the world.” 

If any restriction was laid, this was removed 
by Mr Rockefeller writing to the Trustees of the 
general Education Hoard in 1920. 

“ If ill any gifts heretofore made to you by me there are 
any restrictioii.s or llinUalioiiH as to the specific* purpose for 
wdiicli they are to be used, I hereby revoke such restrictions,” 

No Perpetual Endowment 

The Endowments are not perpetual, b<‘cause 
Rockefeller did not believe in perpetuity. 
” Perpetuity is a pretty long time,” he usetl to .stiy. 
All the Rockefeller Trusts are allowed to spend the 
income as well as the capital. 

In fact, some of the trusts were li(iuidated, or 
ramalgamated with general funds after it was found 
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that the motive for which these trusts were created 
no lonf^er existed. 

“ Do not legislate for infinity.” 

This of Mr HockoMlor's 1ms hail Kical iiifluen«*c 

in slinpiii^ Ilu* policies ot tiu* hounis vvhi<‘h In* fstablishctl. 
The tiMMptation to visiinli/e llio riitiiiv in toiiiis uT tlu* prosent 
— to think of (In* iuhhIs nml nu*tlMMls of to «lny ns having n 
suiv <*la.iin to iiiiiiiortality -is out; which confronta trustees 
as well us founders of pliiianthropii; foimdHtions. Fur 
example, to establish under a permaiMoit endowment in some 
university or rescMirch centre a department or chair «»f 
psychiatry <ir organic cliemistry may seem, with such light as 
we have at the moment, a rational and socially desirable step. 
J^ut what wisdom liave we to day to determine that a century 
or more li«*n<'e psychiatry ami organ i«* chemistry will repn‘- 
.sent the pressing needs or the practicable techniques of that 
time? in endowing what they thought was iif peiinaiieiit 
importance, earlier generations iua<ie wrong guesses whieh 
emburrn.ss us t<i-duy. How <*an we assume that <mr giussses 
have any grimter validity <»r are made with any eleurer 
foresight t 

This principle gave wide latitude to the Trustees 
nl* the Kuiul in the exjienditure of the income as 
well us the capital. The general policy is laid tluwii 
ill the t'ollowing notifications 

(1) Ten yt‘ars after the date (d' the gift, the iiieome 

from it may l»e used in whole or in jMirt f«>r some 
purjmse other than that for whieh the gift was 
muile, sin'll purpose to be as reasonably reluteil 
to the original purpose as may be found pnu'tic- 
uble at the time, having regard to interveuiiig 
changing condition.s. 

(2) Heginiiing five years after the dale of the gift, 

5 per eent <d‘ the principal id' the fund may be 
use<l ea<'h year for any purpose for whieh income 
may tluui be used. 

(3) After the expiration of twenty-five yeur.s, uny part 

or the whole of the principal may be usetl for 
some other purpose, the new juirpose- us in 
}»oint one. to-be aft reasonably related to the 
original purjmse us may be found practicable at 
the lime, having regard to inlervenijig changing 
conditioiiM. 


A full account is given of the total amount 
.spent in 19137. This amounted to the huge total 
of nearly 10 million dollars, nearly three 
crorcs of rupees, besides recurring expenditures. 
The amoutit spent was distributed over 88 countries 
from Norway to Peru, the major part, of course 
going to the United States, and for medical and 
biological jiurposcs. In fact, for some time past, it 
has been the policy of tlie Rockefeller Foundation to 
patronize medicine and biology to the exclusion of 
(-hcmical and Physical Sciences, so that the votaries 
of these latter subjects must find out some biological 
theme if they wish to get money from Rockefeller 
for their researches. We, for our pjirt, do not 
consider that this is a sound policy. 

Besides the U.S.A, the largest beneficiary has 
been (*hina (nearly half a million dollars) where 
the Foundation gives grants to universities, medi- 
cal colleges, for research tind development. Rocke- 
fellers Imvc a soft corner for (Miina in their heart. 
In the review for 1930, the following sentence 
appeared: 

“ ('liina to-day stands on tiio threshold of* a renaissanc'e. 
The <<hincsc Nutiojiul Government, together with many 
proviiieial and eounfy authorities and private organ isalion.s, 
are attempting to make over a medieval soeiidy in terms of 
modern knowledge.'' 

This prou<{ ambition, in whieh the Foundation was par- 
tieipating, has been virtually destroyed by the events of the 
last six mouths. The programme was primarily a programme 
of nirul reeonstriK'tioii anil publie health. It was rooted in 
promising Chinese instniitioiis like Nunkai riiiversity and the 
National Agrieultural Keseareh Kureau, both in Nanking. It 
was proinuling studies in subjeets like animal husbandry 
and ugrirulturej it was eiirrying on bioadly based field 
experimentations; and it was training men and women for 
administrative posts in rural and ]niblie health work. 

Nunkai University was eumpletely destroyed last .Fiily. 
The universities and institutions in Nanking, where they are 
md. too tiadly damaged, are serving to day a.s army barraeks. 
The field units in muss edueation and publie health are so 
eoiiii»letely seattered that if is praetieally impossible to locate 
them. "I’he work, the devotion, the resources, the strategic 
plans of riiine.se leaders for a better (.'hina, have disuppeansl 
in an almost un[in*ee<lented cataclysm of violence. 

At the moment there is nothing further to report. The 
Foundation .still iiiaiiitaims its ofiiee in Hhaiighai. Wliether 
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there will be :in oppor! unity to pirk up the pi«'<M*s of this 
broken projfnuiinie at some later ilate, no one ejtn f(uelell. 

We express our t»eiunne syiu])athy with ('hina 
whieh as far as iiulustry and seuoiee are eoiieeriied, 
is in very imieh same eomlition as India. We 
rej?ret very miieh that the sineere attempts «d‘ 
the Chinese leaders at a Henaissanee should he so 
rudely disturbed by the aj^j^ressive aelioti of a 
neiglibourinj^ imperialist power. We ean only ho])e 
that out of her present slrujii^le will emerge a new 
and reborn China whieli will ajiain earry forward 
the torch of a hiffher civili/ation. It may not be 
out of the way to mention here that motlieval (Miina 
^>;ave to the world the three ^n'al discoveries whieh 
made modejm Kurope ^real. These diseoveries are: 
paper and printing- machine, magnetic compass, 
and gunpowder, but iiias! Chitia hersell' never made 
any Itiryeseale use of these. The Academy Sinica, 
and other Chinese Scientific tnstitutions, which 
were doiiif^- splemlid scientific^ work now lie in 
ruins, as a result <d' the sanouinary conlli<*t 
and still we call tin' modern aji:e “ An eu- 
lightened one!’’ (Vmtrast with this the work 
oT Kublai Khan, grandson of Chenjrhiz Khan, 
who con<|Uered China in l2tM, and instead of razinp; 
the monuments of jirevious tim<‘s to the j^round to 
cfelebrate his victory, raised China by his wise 
administration to a jiitch of prosperity which it had 
not since witnessed ( rtr/r payes of Marco I’olo). 
Who were the “reatc*r barbarian, the nomad Mongol, 
or the c-nlij'htcmcd mod(‘rn natiems who carry 
forward civilization with howitzers, jioison {jas, and 
aero])lane’s dro]^pinj*’ bombs, and in limes of peace 
with tariff ban-iers and discriminatinf* leK'isbitions! 

Rockefeller’s Charities do not extend to India 

Almost (*ve?*y Kuropean nation has been the 
recipient of Rockefeller Charities, even such ones as 


are piliu}? up armaments for offence and defence, 
France for the tbiiversity of Paris (The grateful 
French adorned J. 1>. Rock feller Jun. with a Legion 
d'honnour), Cermany for the J^hysics Depart- 
ment of the Kai.ser Wilhelm Institute; Kn^land for 
her Medical Research Council, and Library of the 
Cniversity 4)f Cambritlj*-e. Italy has ))een left 4)iit 
- the Abyssinian venture j*ave her too bad a name. 
We l ave {rravc* doubts whether the Spirit of the 
Donor looks with approval upon such lar^^e einlow- 
ments l<i countries which have surplus enouj»:h to 
manufacture armaments for the destruction of man- 
kind. However, it is for the present administrators 
of the Foundation to satisfy their conscience. To us. 
The pidicy appears to illu.strate, apart from anythinf;- 
•el.se, the wtllknown adaj»e of “ Carryin*^ coal to 
New castle.” The endowments will be justilietl if 
the recipients are men win) are carrying- an u.seful 
work, but probably, »)winj»: to their views, may not 
be in favour with their respective ( Jovernments. 

In the lon^ and impressive list of the endow- 
ments we are sorry to note that “ India orntrs 
noahin/* We may be p(‘rmitted to observe in 
this connection that neglect of linlia does 
in»t ;ij)pear to be <‘onsistent with the motto 
of tin* fouinlation “ in promote the mcll-heintj 
of mankind thronphoui the world,*' wln'H onefiftli 
(d' the human race -iidieritors of the most ancient 
civilization of the world — are left out alto>»:ether 
from the operation of the Creal Charity esjiecially 
w’hen considerable seientitic invest ij»ation is beinj; 
carrie<l on in this country lunler very disc4>uraj»:in>,^ 
circumstances. So far as India is concerned, the 
Rockefeller Foundation f»ave money for the con- 
struction of the All-India Institute of Hyj^iene at 
(\dcu1ta, and liave judven a number of foreign 
scholarships to Indian ^nnluates. P»ul the.se f»rants 
are <|uite insiffnificant comi)ared to those ^iven to 
much smaller count ri4*s. 
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Mount Kanobili Observatory 

VVc havf rei*civi*il two mimht'rs of the UuUetvn of 
the Ahasliimani Astropliysical observatory. Mount 
Knnol)ili, Georgia, G.S.S.R, of whit'li E.K. Kliaradse 
is Hie (lirec*tor. 'I’lie observatory is situated in 4l°.5.y 
North I/atitiide. 1«2" '15' East Lonfritiide from Greeiiwieh, 
at a height of 1500'" above Uic sea level. It is a well- 
Uimwii mountain resort in the Caueasus, well known for 
its eiimatotiu'rapeiitie properties. The mean tempera- 
ture, varies between - in January, to 17‘5‘^C in 

July, the maximum ri.sing to in July, and the 

minimum going down to — in January. The 
eloiidiuess amounts to 51% in the year. 'J’he numlK*r 
of absolutely elear nights is 90, and partially clear 
nights 1H2. 'rile transparency of the air is stated to 
be '88 on the Pickering scale, 'rin se figures arc the 
averages for 85 years. 'I’lie site was chosen as the 
result of a seieiitifie expedition sent by the Moscow 
Government in 1982. Hy the twentieth anniversary of 
the October Uevolution (1987), the. observatory 
became ready for work. It contains at present a l(3-ineh 
refractor, a 18-i.iieh reHcetor, speetro- helioscope, 
auxilliary . mcehaiiisins, and a power-house. 'Hie 
instruments were all manufat'tured at the Leningrad 
Optical Institute, 'riie observatory is maintained by the 
Government, and Jias five . scienti fie workers, besides 
tlie director, and other staff. 

Within the short period of its existence the. 
observatory has turned out a large amount of astrophysi- 
eal work, which is published in the two numbers of 
bulletins. The publication is in Georgian, Ru.ssian and 
English, and obstraets are sometimes given in English. 

'riiougli compared to tlic Great American observator- 
ies, the Mount Kanobili Observatory has started with 
modest equipments, we hope that it will develop into a 
great institution and will have many years of useful 
work before it. 


Findings of the Bombay Advisory Committee on 
Education 

The findings of the Committee appointed to advise 
the Government of Hombay on the question of vocational 
training for boys and girls in ])rimary and secondary 
.schools which made, a survey of the pn*.sent posilion 
of education in the Province can be summarized as 
follows : , 

“ Over two' thirds of the population of the province 
live on agrieiiltiire. Our primary schools which are to 
eater mostly for the children in Hie rural area (i.c. 
for children of agriculturists and arlisans who form 
the main bulk of the population) fail to appeal 
to an average villager. 'I’he reason is not far to seek. 
'I’lie village child is made to sit still for long periods 
at a time in the school room. 'I'lie result of several 
years’ .schooling of this kind often is that the child 
grow.s into a wt'akling that Is unable to stand the sun 
and the rain and is Hi us not of much use for hard work 
in the field. What little book- knowledge the child 
acquires does not appeal to a vast majority of the 
villagcr.s, wdio, though generally illiterate, possess a 
strong common sense. Brought u}) on books and nothing 
but booLs, the village child looks dow’ii upon manual 
work. Conditions in urban areas are much the same.” 

What is needed is reorientation of educational ideals. 
Education must be made thoroughly iiraetical, both in 
the primary as well as secondary stages, with a view 
to bringing our schools into intimate touch with the. 
life, needs and traditions of the people. 

This Committee was called upon to consider two 
important Reports on Education, whose authors give 
helpful suggestions as to how education could be made 
!more realistic and practical. Messrs. Abbott and Wood 
have shown how it is possible to provide diverse eourses 
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on definite praetieal lines at the secondary stage. This 
Committee liavc duly considered the proposals of these 
two specialists while making recommendations for 
diversified courses at the secondary stage. The Zakir 
Hussain Committee present a comprehensive scheme of 
primary education through suitable form of productive 
wc»rk. 

After careful consideration, the Committee come 
to the conclusion that the priiici])le of ‘ edu<‘ating 
children through purposeful creative activities leading 
on to productive work ' is sound ; its adoption is best 
calculated to remedy the main weaknesses obtaining in 
the present system of education. 

The Committee stress the fact that education t<j-day 
suffers frcmi an cxcessi’t'c amount of book-work. The 
child sits eouped up in the class room from day to day 
and from year to year, conning hi.s books and filling his 
notel)ooks, reading, writing, reciting, listening to the 
monotonous drone of tiie teacher’s voice, and having 
his head crammed with as many scraps of knowletlge as 
po.ssible. Instruction witliin the elass-ro(»m is altogether 
divorced from tlie world without, and the child remains 
out of toucli with the practical realities of life, the 
shadows of whi(‘h he so assiduously or li.stlessly pursues 
in his books. 'I’he dull monotony of d<*sk-work .seldom 
rous(\s the living interest or the intclleelual curiosity 
of the child. Sedentary work, continued over a long 
period of time, has a disastrous effect on his physique, 
and passive absorption of knowledge, needing little 
activi! effort on his part, kills all originality and 
spontaneity and eri])))les him, mind and .soul. 

‘"fo remedy this .state of affairs, the Zakir Hussain 
C.’omm it tee’s reeomineiKiation i.s that some “ Basie eraft ” 
be .selected around which all .school work could be 
centred. 'J’his would be possible to some extent with 
“ crafts ” that are really “ ba.sic,” broad and funda- 
mental, ‘‘ rich in educational possibilitit^s ” and touching 
the life of the child and the community at all points. 

*' We arc of opinion that among others the follow- 
ing .should be cho.scn as basic crafts in the reorganised 
primary schools: — 

Rural and Urban, 

(1) Agriculture including subsidiary occu- 

pations — Kural Area. 

(2) Fruit and Vegetable Gardening. 


(3) Spinning and Weaving. 

(4) Wood-Work. 

(6) Clay-Work. 

(fi) Home-Craft. 

“ We are of opinion that at the primary stage not 
more than half the .school-day should ordinarily lx* 
devoted to formal instruction in the class room.” 

The Cominittec make numerous other rct'ommeiula- 
tions regarding primary and secondary (*ducalion and 
allied matters. These may be briefly summarised as 
follows: — 

The Cimmittee consider that Ccnlral Schools .should 
e.s.sentially be .si^hools of g«*neral education. They 
should be labelled neither vocational nor pre- vocational. 

The articles that arc produced by School (’hildren 
under the new Sclicine of education .should have as far 
as possible u.seable and/or inark('table value. 

In view of the fact that Hindusthani is fast becom- 
ing the national language of India, it is dcsirabh* that 
j)<‘oph‘ in the non-Hindusthani Provinces should have a 
W'orking kmmledge of eviTy-day spoktui ilindiisthaiii. 
Suitable provision should be made for the teaching of 
Hindusthani in the upj>cr primary standards. 

Special impetus shoidd Im‘ givc'u to the s))read of 
e<liication among girls and that in (‘very scheme of 
compulsory education prt'f(‘rene(‘ should be given to 
girls. 

In view of the present schools being exaiiiination- 
riddt'ii, external examiTiations shoidd be abolished. 
Heads of Sch(M>ls should hold their own examinations 
and make promotions after taking into account the 
record of the pupil's attendance, work in thi^ class- 
room, farm and work.shop and in general extra school 
activitie.s, as also hi.s performani'c in .school (‘xaminatioiis. 

Provision should be made at suitable centres for 
continuation courses for I he benefit of children who 
may leave school before completing the full primary 
course. 

Karly provision .should be made for inori' training 
institutions and for an increase in the number of j)laees 
in the existing ummen’s training institutions with a view 
to securing mor^^ trained women teachers for lower 
cla.s8cs of primary schools. 

For the SUCCC.SS of the .scheme of Basic Kducation, 
it is essential that provision for a four years’ normal 
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course (on a par with the Sreoiulary School Course) 
for the training oi teachers of basic schools should be 
made and that at least one such normal school should 
be maintained for each district. 

Special training institutions f«)r the training of 
tcacliers of Central Sc'hools and Supervisors should be 
organised in all Kducational Divisions and arrange- 
inenls should be made in these institutions for vacation 
or refresher courses ft)r iecahers already in service and 
also for the systematie use of the Cinema, Itadio, 
Museums, etc., as definite aids to work in schools. 

Supervisors of Primary Schools sliould be specially 
trained for th<‘ir work and that each such supervisor 
should ordinarily la* in charge of about dO (iO schools 
witli hcad<|uartcrs near about the centre of his beat. 

Secondary Education 

As rt'gards tlic problem of Secondary Kdiication 
the Committee suggest that the Secondary School (’ourse 
shoidd Iwgin at the imd of the seven years’ course of 
Primary Kdiication. 

Managi'meiits of High Schools wishing to maintain 
Standards V to VII of the Primary Course should be 
cncouragi'd to maintain classes f<ir the full seven years’ 
primary course. 

'riie duration of the Secondary School Course should 
be four years, the Standanls bi-ing numbered VIII, IX, 
X, XI in contiiiiiution of the Primary Stamlards I VI I . 

It is proposed that tlie S<*condary School (’ourse 
.should be divided into two groups: (1) General; and 
(2) Science. 

The four years’ course should be divided into two 
stages; -(I ) Standards VIII and IX; and 
(2) Standards X and XI. 

For standards VIII and IX, the coiirst* should In* 
common to all, with the exception t»f practical work. 

Further a special committee should be constituted 
to draw up detailed .syllabuses. 

'Po start with, teachers of requisite qualifications 
for Vo<*ational work should be .selected .so far as pos- 
sible from among teachers who have worked or are 
working in Vocational Institutions of good standing 
and established reputation, in (onsultation with a Hoard 
of experts. > 


IM 


In Secondary Schools the mother-tongue should be 
the medium of instruction in all .subjeets except English 
and Hindirsthani. 

'Pile Committee think that English .should not 
ordinarily be introduced before the first year of the 
Secondary School Course, i,e., before the commencement 
of the work of Standard VIII. If in any locality, there 
is an elfective demand for the teaching of English in 
the higlier primary stage and if thoroughly satisfactory 
arrangcmchts by the appointment of a qualified teacher 
or teachers for instruction could be made, instruction in 
the language may be permitted as an optional subject 
from that stage without any financial obligations on 
Government. 

The aim of teaching English should be essentially 
praetieal. Since the whole system of Secondary Edu- 
cation is examination-ridden, the Committee reeomin(‘nd 
that with a view to ri'inoving tin* tyranny of the 
Matriculation E.saminalion, Heads of Sei*ondary Schools 
should be permitted to hold their own (‘xaininations and 
issue Secondary S<‘hool Leaving (’eri ifieates on the 
basis of full four years’ rc»*ord of pupils’ work in the 
class-room, on the play-Jield, in I he workshop, in the 
.social and gento-al ac*livilies of the .school, a.s a».so his 
performance in the school (‘xaininations. 

'Pile Lhiivcrsity be moved to have the present 
Matriculation Examinalion replac(‘d by special tests or 
examinations for entrance to (’olleges atiiliated to the 
University with a view to securing right type of students 
for Univtrsity courst's, iioiu' but thos(‘ holding th(‘ 
requisite St‘condary School Leaving Certificates being 
considered eligible foi admission to the entrance tests 
of C’oJ leges. 

'Pill such time as the University decides to aboli.sh 
the Matriculation Examination, it should be moved to 
take steps to improve the .Matriiulation Examination 
by providing alternative courses of studies and by 
modt rnising the Examination generally. 

English- t(‘aching Schools that arc permitted to 
teach English from the initial stage (as the mother- 
tongue of the pupil is not one of the recognized 
languages of tin* Frovineej may continue to do so as at 
present jirovided that the .schools arrange for regular 
instriietion in one of the recognised languages of the 
Province and/or in Hindiisthani. 

'Pile Department of Education should arrange for 
the periodical inspection of Vocational work in Secondary 
Schools in consultation with a Hoard of Experts. 
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'Hu* C'oniinittfe recinnmcnd llial Iht* i-iirricula 
saiu'tioiii'd hy Ciovcrnnu nt should l»c rogardfd ns 
standard in which allcrnlions or inodiricalioiis not in 
ronsistont with the |)riiu‘i])lrs and spirit of the sanc- 
tioned (’oursc may be made to suit local or special 
conditions after intimation in writing to the Department 
(»f Kdnention ])efore the conimeneeiiient of the school 
y»;ar. 

An Advisory Hoard of Kdueation composed of 
odicial e xperts in the dilfereiit branches of education aixl 
non-oflieials eminent in edncatiemal, voentional, busiiu'ss. 
or social activities, should he const iluled. Us function 
should be: — 

(1) 'I’o advise (iovcrnmeiit on inatte'rs of t‘du 

ealiemal policy and practice. 

(2) 'I'o collect information about eelucalional 

activities and (“xperiments in other parts 
of India as also in foreign countries. 

(.’t) 'I’o issue ludletins disseminating modern id<‘as 
in education. 

(1) 'I'o suggest ways and means for securing 
the . o-o])craliou of State utility services as 
also of e'ommercial and industrial firms, 
j)arli< ularly iii the matter of pre vocational 
training. 

(5) 'I'o suggest arrangements for vocational 
giiidaiiee to pupils in Secondary Schools. 

'I’he .Vdvisory Hoard should a()point sub eomniittees 
for (I) general education and (2) pre vocational train- 
ing with powers lo coopt experts. 

'J’he ('ominillec arc <'onvinced that for the success 
of the new scheme it is essential that a Special Publie- 
atiim Hiircau should be consliluled for the prejiaration 
of books and appliances for the use of leai’hcrs as also 
for village libraries, school children and literate adults. 

'I'lu* eiuolumeuts of t<*achers in primary and 
secondary sehoobs should be in a«*cordance with the 
standard scales of pay that may be laid down for 
otlier public .servants of similar attainments and 
responsibilities. 

Tbe scale of grants lo aided schools should be 
revised to enable them to employ qualified teachers on 
adequate scales of pay with reasonable fixity of tenure 
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and provision for t)Id age and al.so lo enable them to 
meet the extra c-ost involved by the provision of praetieul 
work in ])rimary and secondary schools. 

'riu‘ ('(mimitlet* stress the need of librarit'S specially 
incaiit for the benefit t>f ihildrcn who caiiiiot eontinut* 
their school course beyond Siandard IV and suggest 
that (iovcrnnu'ut should publish pam])hlet.s giving in- 
foriiialion about careers for pupils ami also about the 
preliminary i‘duealion needed for such careers. 

Part lime classes for continual io.u or vocalional 
<‘dncation of those who cannot avail themselves of edu- 
i-ation in day or full time schools should be organised 
as suggested in the .Vbbott Wood Hiport, wherever 
there* is a demand for lluiu. 

In vi(\v of the fact that this Committee has put 
forward a Scheme of Primary and Secondary h'aliieation 
with substantial practical instruetimi, it is essential lo 
provide an adequate mimlur of specialised vocational, 
industrial, trade and technical institutions, (lovcrumcni 
should lake steps for the establishment of siudi institu- 
tions. 

Tran.silional Arrangements 

'I’lu* ('ommiltei' suggest measures for trausitioiial 
arrangements ami propose that a Spi‘eial Oflieer not 
lower in rank than a Divisional Kdiu*alional Inspector 
be appointial immediati iy l(» organise all work in connec- 
tion with tin* initiation and ihvelopiiunl of the schcTiic 
of Basic h'.ducalion, that he should act in (‘onsullalimi 
with a small Ad\ isory Coinmillei* spceially constituted 
for the purpose ami that he be given the help of neces- 
sary assistants. 

Compael areas providing necessary facilities be 
sclei’leil in (-aeli distri«'l \o try tin- experiment of " Basic 
Kfliiealion”. So far as possible, all sehools in such 
areas should be transformed into sehools of the new 
type, the fidl Primary Sehor)ls within the areas being 
organised as Central Sehools, /.c., schools teaching the 
full si’ven years’ basic eoursi* with arrangements for 
iiistriieiion in two or nmre ]irodueliv(* crafts. 

I'hc a})ove cxpcriim*nl be tried in tbe tirsl instance 
during IP.'kS-.'B). that if the rcsidts are assuring enough 
to scope of the ex])erimenl be extended (hirinf;; 
that tile )msition be reviewed fully before the end of 
!!).*{!) B) and that in the light (»f experience gained, 
arrangements for the complete norganisation of Primary 
Education be made within five years. 

BIO 



NOTES AND NEWS 

'riu* Committee are eonvinecd that for the success 
of tile Scheme of Basie Kciucation it is essential that 
immediate arraiigemcnls for tlic spec’ial training of 
select trained teachers preferably with aptitude for 
productive or manual work of some kind should 
Ik* made separately for each Kdueational Division. The 
crnergeiiev course of training at the start should he of 
almut six months and the instruction should include 
among other things — 

(1) 'Fraining in at least two basic crafts. 

(*2) Formulation and working of simple projects 
and schemes of correlated studies. 

(;j) Inculcation of itlcalogy of education through 
jirodmrtivc work, method of learning 

by doing, relating education to actual life, 
sco]>e of initiative, sense of social respon- 
sibility, s])iril of social service for national 
co-opcraliv«! community. 

(t) A Special C\)iirse in Physical Training, 
Drawing and Musi(‘. 

(5) A short course in Physiology, Hygiene, Sani- 
tation, Dietetics, Social studies and 
Hindustliani. 

(ti) 'reaching of at least 25 les.sons in the 
practising school under proper sup<‘rvision. 

These training schools should be resi<lcntial institu- 
tions where the individual teachers under training have 
opportunities of receiving training to live a vigorous 
social life in an atmosphere of perfect co operation. 

Finally it is suggested that the supervisors for the 
experimental schools should be select men and women 
who should be specially trained to enable them to 
supervise and guide the work in the reorganised scliools 
in their charge. 

1 83 ] Exhibition Scholarships 

It is well known that India has been sadly 
neglected in her claims for the award of scholarships 
to her deserving sons. Wc have several times com* 
immted on this in these columns, and the matter has 
also received consuitTable attention from other sources. 
Itcccntly the Registrar of the Lucknow University 
referred to it in a letter addressed to the Secretary to 
the Government of India, Department of Education, 
in which he asked him to represent to the Se<*retary of 
State for India, on behalf of the Indian Universities, 
“ that the funds at the disposal of the Commissioners 


for the Exhibition of 1851, be in future allotted more 
equitably to India, in promoting the knowledge of 
science and art and their applications in productive 
industry, in extension of their accepted })olicy applied 
to other parts of the Empire. 

The letter goes on to say — 

“It is understood that after winding up the affairs 
of the Great Exhibition of 1851, the Commissioners 
were left with surplus funds from which a great educa- 
tional centre has been built up at South Kensington. 
The Commissioners still possess an estate of the value 
of .£500,000 and an available income of over .£20,000 
per annum. 

“On an average they have awarded about 17 
scholarships annually, each scholarship being of the 
value of .£l50/- p.a. 'I'lic Universities of Groat Britain, 
C'anada, Australia, New Zealand and South Africa were 
invited to recommend candidates for these scholarships, 
but Indian Uriivcrsiti«‘S were left out <»f consideration. 

“Since 1.022 Ihe (kmimi.s.sioners have awarded 5 
senior studentships of the value of FL^O-fiOO i‘aeh p.a. 
for which the British Universities and educational insti- 
tutions are invitctl to make recommendations. There 
are 8 Dominion scholarships of the value of .£280-300 
p.a. for which the Universities in the Dominions are 
invited to make recommendations. Further, three 
.scholarships are alloted to Australia, two to C'anada, 
one to South Africa and out* to the Irish Free State 
(since 1923). Fn>m all these privileges India was 
excluded. 

“ Will you be so good as to urge upon the (Com- 
missioners the dcsh-.ibility and neces.sity of fair treat- 
ment to Indian Llniversties, or the ground that the 
contribution of India tow'ards the funds of the Exhi- 
bition w'as very substantial indeed, as the accounts of 
the Exhibition will disclosc.Thc Commissioners in their 
9th report in 1935 .state that " it is probable that any 
additional funds placed at our disposal could more 
advantageously be applied in extending the, scope of the 
overseas scheme to include the more recently developed 
countries of the empire, and in particular India, where 
the growth of University education, within recent years, 
has been most rapnl.” Even the C^mimissioners admit 
that India has been neglected. It is for us to press for 
equitable treatment being extended to capable research 
workers from India. 

“ His Majesty’s Government have reccnbly released 
the Commissioners from an obligation of £65,000 to- 
wards the cfvst of the Science Museum, the interest on 
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tliis sum alone amounts to £2,000 p.n. Tins anuuuit 
will cover the cost of two scolarsliips of the value of 
£250-800 p.a., tenable for two to three years. Recently 
one such scholarship has been offered to India since 
1987. This is entirely inadecpiate from Ihe point of 
view of our contributions to the funds of the Kxhibition, 
as also from the point of view of innumerable research 
workers, for wdiom additional facilities abroad wdll be 
greatly beneficial, and whose contribution to tlic national 
wealth of India is expected to be of great value. 

The letter clearly states the facts leading to the 
establishment of the scholarships (also vide Sc*. & Cri... 
1 , 480-82, and makc'S a strong ease for the* need 

of an ecpiitable award of Kxhihitiori sc'holarships to 
deserving Indians, and justice bt'iiig done lo this 
country. 

Hydro-Electricity in Hyderabad States 

Of the progressive Indian Stales though Hyderabad 
(Deeean) (»eeu|iies a very high place, it has not paid 
attention to the possihi lit it's of power develoimient to 
to the extent as that of Mysore. Now ihe Slate has 
investigated its hydro-eleelrie possibilities and the extent 
of electric powt r that can be develoj)e<l from the two 
rivers namely Ih'- (hxlavari aiul the Kistna, which flow 
through tlu‘ state has been ascertained to he aboiit 
11<5,000 K.W. eoiifinuous arnl there are possibilities of 
generating aiiotlu r 7(J,00() K.W., from their tributaries. 
'rhn;e projects have been put forward but the cme of 
immt'diate import anee is the e«in.st ruction of a joint 
reservoir at Mall:i])urain across the 'rungabhadra river 
which w'oiiid be capable of developing 1-2,000 II. P. 
'riic power generated W'ould .s<‘Tve a nitrogen fixation 
plant, metal industries and rural electrification. 

A comprehensive .scheme has heon worked out in 
which hydro electric and irrigation projects are combin- 
ed and the state would have a complete grid system, 
'riie total eost of all the projects for the deveh»pmenl 
of the power possibilities would be about 05 erore.s 
and the capital expenditure would be spread over half 
a century and the scheme anticipates an estimated 
average return of about 8%. 

Visit of Sir I^onard de Woolley to India 

A press commupique from Simla says that Sir 
Ixionard de Woolley, the eminent Rritish archaeologist 


has been invited by the Government of India lo visit 
India in October and give the benefit of his experience 
in the work of arehaeologienl excavations to the 
Government of India. The Communique says: — 

“ Extensive excavations, carried out by the 
Archaeological Survey of India at JMoheiijodaro. 
Harappa and other place.s, have revealed the existence 
in these regions of a widespread ancient civilization 
similar in many re.speets to the Sumerian civilization 
of the Near East with which it had established contacts. 
In order to provide, for fruitful co-operation in this 
particular field of exploration between the archaeo- 
logists in India and the. archaeologists w'orking in the 
Near East, it appeared desirable to thii Government 
of India that the Archaeological Survey of India should 
have the bem‘fit of the .services of some einin(‘iit 
archaeologist who had worked on the Suiiu'rinii 
exploration in Iraq and other countrh’s in the Near 
East. They havi*, accordingly, invited Sir Leonard 
Woolley to spend the next winter in India. 

“ Sir Li'onard, who has acce})l«’d the invitation, will 
arrive in Irulia by the end of October and slay in the 
country until the middle of January. During this 
period he will visit Mohenjodaro and Mara])pa. 
Chanhudaro and Ainri, 'Paxila and Sarnath, Nalanila and 
Paharpur and other centres of ardiaeologieal activity 
in Northern and Southern India. J'his will enable the 
(»fficers of the Archaeological Survey of India to 
excluinge views with him as regards the technique of 
exploration. Advantage will also be taken of Sir 
Leonard’s visit to utilize his vast experience of j xplora- 
lioii for the purpose of suggesting sites which promi.se 
the best results from intensive exploration. In a 
country of the size and archaeological wealth of India, 
.selective exploration is essential to derive the maxiiiium 
benefit from the limited funds that are likely to l)e 
available for expenditure, of this kind. 

Sir L. de Woolley is best known as the excavator 
of Ur of the rimldees, the city from which according 
to the Hiblc (Genesis) Abraham went away to the 
deserts westwards to escape from the cult of polytheism. 
Recently many of the stories recorded in the Uible are 
finding corroboration a.s a result of excavations carried 
out in the Near East, but probably no excavation of 
recent years has 'he.vn more striking in its results than 
that of Ur by W^)olley. This place, is now a railway 
.station on the Husrah-Haghda<l railway, alM)iil four 
hours' railway journey from Ru.srah, and is marked 
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by a nioiind. Kxravations rarrird out j)rr- 

viously, and llifst- sliowcd lliat L’r was a Hniirislihifj; 
SuiTK'riaii city from tu-arly .‘lOOO H.C, to ala>ul 2000 H. (*, 
and at timt's i*laimi-«l lu‘f<t.-inony ovrr all tiu* c*itit*s ol 
Siimt'r. 'riioiij^li now about tOO miles from the sea- 
roast, it was, in the days of its j)ros])erily, a seaport. 
Its deeline was due to the rise of Habyloii about 2000 
li.C’. as the ruling eily t)f Mesopotamia. 

Sir L. tie W'ooley’s exeax alioiis wliieli were earrietl 
out between ii)2.*b and l!h‘l(). and are deseribed 
in a popular way in f’/* of the ChaUlers lias 
brought to light layers lulonging to the times 
of the earliest Mestiptjlamian Kings Mes-anni- 
])a-da, as well as the funerary dt‘po.sils in tin* tomb oi 
(^utm Shubatl. Hut the most startling of his work 
.seems to be that whit'h is supposed to eonfirm tlu* story 
of Noah’s deluge. Hy sinking a vto'tieal sliaft, he e;ime 
at a depth of U) feel to a layer whieh was not xirgiii 
soil, but simply a bed of elay about 8 f<‘el in thiekness. 
Driving tht‘ shaft still furtiur. he found rtinains of 
linmaii habitation in the loxver layers up to a great dt‘ptli. 
It is supposed that the elay deposit xvas the result of a 
great river flood whieh overwhelmed the eily, and laid 
it over with sill to a ileplh of 8 to lOfl. The next 
dwellers simply built over the old eity-site. 

Visitors til t'r are also pointed to a supposed 
rt‘sidene<* of Abraham, who if he was a historieal pi rson- 
age, might have been W’a/ir to a Sumerian King. 'Fliere 
is akso the impressive /iggural due to the Sumerian 
king Ur Nammee (2100 H.U.) 

Ue hope that Sir U. de Woolley's visit to India 
will be fruitful, and \v«- may invite the altenlimi of the 
publie to an editorial artiele in Si ikni k anu Cei/ri uk 
of .Innuary lOJlti about tin* idi'als of anhaeologieal 
re.seareh, and about (he vast xvork lying before Indian 
areliaeologists. It is also nei’essary that young Indian 
areliaeologists should be sent abroad, and be allowed, 
by inutual understanding to ))arliei])ate in the exeax at ion 
W'ork done in Kgypt, Syria, Palestine, Irek, Persia aiud 
Crete. 'I his xvill widen their angle of vision, ami en- 
able them to learn the latest teehniipu-s of exeax ation. 
observation and jiri'serx ation of anti(|uilies. 

Duration of the life of Fossil Man 

It is usual to say that the longevity of man is 
eon.sl(intly inereasiug xvilli the bt tlerineiit of the eoiidi- 


lion.s of life, with abundaiiee of nutrition, with the 
progres.s of hygiene, medieiiie and surgery. In France 
the mean duration of life was a8 y<*ars about 18t‘t6, but 
it now exceed 51 years. What wa.s the eondition in 
ancient and pre-liislorie times 

M. Vallois has eolleeted all the relevant data re- 
garding fossil man whieh he has presented to the 10th 
International (’ongress of Pre-historie Science held at 
Oslo, and he is going to publish a fuller account in 
the Journal, ' L* .Inthropolof/i/ *, 

Hy examining the degree of atlaeliment of the 
long bone to the skeleton or by noting the stage of 
eruption of the teeth it is possible to determine within 
a year or txvo the age of the infant or the adole.seent ; 
amongst adults the estimation is less precise beeau.se 
it depemls upon the degree of the use of the teeth 
and above all upon the degree of attachment of the 
bom* to the vault of the i‘ranium. Hoth ap^iear to be 
more prtiuatiire amongst fossil men than amongst the 
imalern. 

,M. V’allois has examined from diverse ])oinl of 
viexv 187 subjects of whieh 20 belong to the Xeamler- 
thal race, 102 to the upper-paleolithie, and 05 to the* 
mesolithi(‘ age. For the neolithic age there were not 
sullieient data but tlu'rc* were 270 ob.servatiens by 
Franz and Winkler and 1 U by Spiegel berz and Pi'arson 
upon the Figypliaris of Itomaii limes. 


All tlu'se facts have been eolleeted and jmt logilher 
by .M. Vallois within the following table. 
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60. 

Ncmulartlud 

40 

15 

40 

5 

0 


24.5 

9.8 

53.9 

II.B 

0 

Mc.solii! h* 

30.8 

6.2 

58.5 

3 

1.5 

Hnifi/c-nj'c 

7.9 

17.2 

39.9 

28.6 

7.3 

H;;y|fliaii of Koinan 

17 

17 

39.7 

16.3 

13.4 

'riiiic.s. 






\uslria 1529 

50.7 

3.3 

12.2 

12.8 

21 

.\nstiia 1927 

15.4 

2.7 

11.9 

22.6 

47.4 

IVaiicc |5%-|905 

25.3 

2.6 

11.5 

17.3 

43.3 


'rile diserepaney relative to children aj)pear.s to 
be due to the fact that they were often buried outside 
th(‘ burial ground. 


In spite of that, the table show's clearly that the 
duration of human life has been ini'reasing constantly. 
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Old infii wciv unknown till inosolitliir linns ho^in lo 
fount from tin* of Jlroiizr, hut it is really during tin* 
last eeiiliiry that their pniporlion heeame eonsiderable. 

M. Vallois eoiieliides. eontrarv to what Metelitiikt>ti' 
thinks ai>l what many of the liiolo^ists wrilt*, that it is 
probable that tin* premature mortality wliieh \\v have 
verified amongst our ain*ev.tors is tiie one whieh eorn*- 
sponds to the normal stale of man. 'I'lie lenglli <if life 
observed in «>nr day may be regarded as a seeoiidary 
pheinmniion due to lije \ery i;ew loiiditioui of life 
ereated by eivilizalion. Thaiiks lo these e(mditi(tu.s the 
ino(iern in.in ean live up to a period wlnu-e the eiife«‘ble 
meiit of his j)hy.'-ieal forees and the reduction of his 
aelivicV will h;'ve reiuiered iii:n ineapabh* of living within 
a primitive soc'iely ( /.« \ahin\ Veb. 15, 

Crisis due lo Overpopulation in Poland and its 
Economic Condition 

Uinh*r the title; ‘tin* drama of an overpopulate*! 
count ry,’ At. Delnauplan triis to show the great effort 
made by Poland in ei)urse of Ih** last 20 y**ars for 
shooting up to the h*vel of a great modern nation. 'Pin* 
creation of tin- t)ert of (idyiiia (at present tin- first port 
of the Hallie »'^<a), the (‘iinslnn-tion (d‘ 2,000 K.m. of 
rail road, 2.000 K.m. of roadway, show it nhmidaiiliy. 
Hut Poland already with .‘t i< iiiillions of inhahitants is 
going l*» iiiereasi- its population each year by 100,000. 
'Pliis po])ulalioii is tiO"/, rural, ainl v« ry deiis** f*ir a 
territory having ;i?i area (if .’tSSCiOO K.m. scjuaia*. If 
one admits that for 100 hectares (217 acres) of eullivi 
able land, (ln‘re should he a maximuHi of f‘t0 agrit-ullural 
workers, we find that this figure reaches in Poland 


the value nearly 50 (exact tigure is IS). 'The tignres in 
(»lher eountries are as follows; 

K ranee, .. . . 2.’{ ; 

Helginm, . . . . 

Holland, ..27; 

(jcnnany, . . .*10; 

Italy, .. .. .. U; 

Denmark, 1.5; 

(India, . . . . .52 ? ). 


Now eonsi(h‘ring the fact that there an* 20 millions 
of peasants in Poland we fiinl that if Polish p(*asaiits 
were t.<» liv(* up lo the standards of other Kiiropean 


eountries, 10 milioiis of the these individuals should 
liave .some otln r o(*(‘upation than agrieidtiire. Jn Poland 
tin* salary of the agrieullural workers varies from HS- 
120 Iranes jn r week { Its. 2^1 to Its. S). Hut this salary 
is only on pap(*r; lo find out the nelual buying power 
this salary oiiglit to be dividt'd in*Mrly by balf. It is 
therefore not strangi* that a Polish eili/en eoJisumes 8 
limes more potato than a Mrilish eili/(*n, hut .5 Kines 
less sugar. W'e have very often n'lnarUed that the 
industry of a nation deiniids on the |)rosperily of its 
agrieultiiri*. therefore we are not surjirised lo Hnd that 
tlnn* is an underprodin-lion in the Polish factories, 
which is beeoining more amt more aee(*nliint(*d (In 1029 
there were SI- millio.i faitory workers, in lO.'Ki it has 
falh-ii down to ‘(t millions; the uumht*!* of working hours 
has dt't-i't ast'd from 1(1 billion hours to 1*12 hillion hours. 
'Pin- numb(*r of unemployed has in*ai*ly quadrupled 
within the same |>eriod and tin* general index of salary 
has falh-ii from 100 lo 5.‘1 in lO.'Ki. In ord(*r to improve 
tin-si- (‘onditioiis eertaiii notables in l*obiiid advocate 
that tin* frontit-r sliould be extended at the expense of 
C/eeoslovakia and Uussia (frontier of 1772). 'Phis 
is a mi‘iia(‘e for tin* Ckraiiie, but siu-h an idea find 
happily very few partisans. 'Pile W'arsaw (foveriimeiit 
wants to organize emigration on the oilier side of the 
.\tlanti** and the ]>rojeel is before the League of 
\ati*ms. Pul all the projects have so far Im*(*ii theoreti- 
cal. praelieally one does not see how Poland where the 
iiiisrry among llu* lahouriiig classes has been very in- 
tense ean (hid out remt-dy for tin* eonseqiienees of over- 
birth. We have very often eommenled how overpopula 
lion has eaiisi'd (in course of historii‘al times vast 
migration of peo])le from tin- over-|>opiilated and 
relatively poor I’oimlries to the territories of other 
nations. If Poland siiirers from a rate* of increase in 
the numln-r of inhabitants wbieh is the liigli<*st in 
Kiirope, P’rauee suH’ers from the eoiitinued crisis of 
under birth, because, aeeordiiig lo I be census of 19.‘1H, 
tin- tot.*)l po))ulation is oidy 1-2 millions of wliieli .*) 
millions are fort-igoers settled in P’raiiei*. 

--La .Seiewee rt In Vie 

Travancore Scheme for Conservation of Ancient 
Monuments 

As a step in the syslemalie eons(*rvation of ancient 
monuments in 'Prf\vam*ore, a survey by the State 
An'Iueologieal depart inent of monuments having a 
bistorieal, arelueologieal or artistic inU*rest in the State 
is now in progress. 'Pbe ri'sult of this survey, so far 
availabh*, show that among the most aiieieiit of tlie.sc' 
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monuincMiis art*, Iliiutu tirmples, some of which date as 
far bark as the 8th (rntiiry A. I). A passing phase of 
Pa I Java iuHiieiu'e is evident from some of them^ as is 
sliown by tlie close rcseinblaiiees of llie cave temples at 
Kaviyiir and 'i'iriinandikara to Pallava work outside the 
State.. Specimens of botli early and later Ciiola archi- 
tecture^ as well as of the Vijayanagar period, arc also 
to be found, wliiie tlie Kerala style, which is more 
common, is distinguished by gabled roofs, wood carvings 
and absence of sjiires. Jb'sides, specimen, of vivianas, 
fjopurams and rnandapamft, (;haracleristie of the early 
Chola, later ('hola and Vijayanagar periods respectively 
are found in a good state of preservation, and a sliuly 
of their arehileeture is engaging the attention of the 
Arclueological department. 

'IMie ( lover, nnu'iit of 'I’ravancort! hav(‘, in this tsm- 
nexion taken steps for the presi-rvation t)f sueli of the 
aiieient rest hoii.st's {va.zhintnhalanis) as have an artistic 
arch it cel lira I cn* iiistorieal importance, and liave .sane 
tinned an annual grant for the piirj)os<'. 'riicre an 
over \*2rt such rt‘st houses, in the State, some of whiel 
have ornamented and sculptured pillars of gn-at artistic 
exeelleiiee. A few of ll»em date from the tOtb century 
A.l)., as is shown from the evidence of inscriptions. 

Triennial Review of Irrigation in India 

'rhe Triennial Uevieiv of Irrupt lion in India for 
1.0.‘i;i-;j() which has reirnlly been released for publica- 
tion is a helpful guide to know what th<‘ state of 
irrigation in India is at present, and what schemes 
relating to it have materialized. 

With a steady increase in yield and a<Teage, crops 
worth over Rs 100 crores were raised from areas receiv- 
ing Slate irrigation alone during the year 108.5-30. 
P>om ^boiit 10 j million acres in 1878 70, the area 
annually irrigated by Stale works alone has now risen 
to al)out .*11 million acres - nearly Jth of the. total culti* 
rated area in British India. 

The total capital outlay, direct or indirect, on irri- 
gation and navigation works amf>unted, at the end of 
1086-80, to over Rs 153 crores, the gross revenue for 
the year to about Rs 11- crores and the working expenses 
to about Rs 5 crores, thus yielding a net return on capi- 
tal of about 6*7 per eenl. 

There arc near alaml 800 irrigation schemes in 
operation in British India alone, of which 70 arc of a 




major description. Of the 800, a third arc classified 
as productive and the re.st as unproductive, t.e., as works 
constructed primarily with a view to the protection of 
tracts with precarious rainfall and to guard against the 
necessity for periodical expenditure on relief in times 
of famine. Of the provinces in India with extensive 
irrigation works, the Punjab is easily the first with an 
irrigated area of over 11 million acres. Madras comes 
second with nearly 7^ million acres, followed by Sind 
and the United Provinces with over 1- million acres each. 
The next is Bihar and Orissa with over 9,00,000 acres. 
In the percentage of area irrgated to the total area 
sown, Sind leads with a proportion as high as nearly 
90 per cent, followed by Punjab with 86 per cent, 
Madras with 21 ])cr cent and the North-West Frontier 
Province with 20 per cent. Btmgal is the only province 
where the area irrigated is less than 1 per cent of the 
total area sown. 

'riic total average area irrigaticl in British India 
luring the tricuiiium was nearly 31 million acres, as 
against 80 million acres in the pr(‘vious trienniiirn, Sind 
and Bengal contributing largely to the increase clue res- 
p»*elively to the functioning of the IJoyd Barrage i-annals 
since 1J)32 88 and the »*xtension of irrigation in the 
area coimiiamlcd by the Damodar Canal, 'rbcrc has 
been an increase also in the United Provinces attribut- 
able mainly to the construciitm of the State tube-wells 
and the development of the sugar industry. 'File only 
decrease of any importance* in the area irrigated was in 
the Central Provinces, where it was due to the iliarac- 
tcr of the seasons and llu* eeoiioinie situation. As in 
previous years, during 1986-80 also the. Punjab showed 
the largest return on (*apital invested in productive 
works, namely, 1 1'’2 jjcr cent, followed by llu; North- 
West I’ronlier Province with H’l- per cent, Madras with 
7''t per cent, Bihar and Orissa 0*7 per cent. Of the 
irrigation works of any importani'c completed during 
the Irienniura, by far the largest is the Llyod (Sukkur) 
Barrage and Canals eonstruetion scheme. With its 0,000 
miles of channels and '1-8,000 miles of watcr-eourses 
capable of drawing -lOjOOO eiibie feet of water a second 
from the river, it is by far the largest canal system in 
India — possibly in the world. Its largest canal is the 
broadest ever excavated and exceeds the Panama Canal 
in width at bed level. 'I’lie seheinc commands a gross 
area of 7j million acres — an area roughly equivalent to a 
quarter of England and more than the entire area irri- 
gated in Japan. About Oj milliom acres, or as much 
a.s is aeiually irrigated in Egypt, are cultivable; and it 
is estimated that about 6 j million acres or an area 
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about the size of Wales, will actually be irrigated 
annually when the project has been fully developed. 
With the completion of the system of eanals, its cost 
went over Rs 20 erores, and it is expected to yield a 
net return of 7 iit) per cent ten years after completion, 
that is, in iyi.2-4;3. 

The other great engineering work, completed 
during the j)criod under review, is the Cauvery Mettur 
project. Framed with two obje«’ts in view, the first, 
to improve thc^ existing fluctuating water supplies for the 
Cauvery delta area of over a million acres, and secondly 
to extend irrigation to a new area of over ;{0(),00() acres, 
the project involved the construction of a large dam 
on the Cauvery at ]Mettur an<l of an irrigation canal 
(the (Traiid Anieut canal) taking off on the right bank 
of the Cauvery, and the improvement and extension of 
the existing Vadavar canal. Kasily the first among 
those in the Hritisli Fiinpire. and believed to be the 
second or third dam in the M'orld, the dam at Mettur 
is over a mile long and impoimids a (iO squan‘-mile lake 
with a shorelin<‘ of ISO miles and a maximum efleetive 
c'apaeity of about J)l-,0()0 million eid»i<‘ feet of water. 
Ksiimaled to cost about Us 002 lakbs for all works, 
including hundreds of miles of eanals and distributaries, 
th»‘ project is expecte<l to yield a net revenue of over 
Rs. 50 lakhs. iJietailN are also given in the Ileview of the 
other important schemes, including irrigation projects 
navigation channels and (‘inbankinent works, now under 
consideration in the «lifl‘ereiit provinces. Of these iiieii' 
lion may be made of the Haveli Proje<’t now under con- 
struction ill th'e Punjab. Kstimated to cost about 
Rs /j;i5 lakhs, the project is expected to yield a net 
revenue of over Rs l.*3 lakhs, or a return of about 8 
per <*ent on the expenditure involve*!. The primary 
object of its construction is t*) irrigate the lami lying 
along the banks «)f the Chonab, below the juiietion of the 
Chenab and .Jhelum, and to improve the water supjdy 
of the Sidhatii Canal and of the Chenab inundation 
eanals in the Multan and Muzaflargarh districts. 'Fhe 
project consists of three distinct but inseparable parts, 
namely, the construct ion of a barrage ludow the junction 
of the Chenab a id the Jhelum, the eonstruelion of a link 
between the Lower Hari Doab C'anal near Montgomery 
and the Pakpaltan peronnial canal, and the provision 
of a winter water supplj'^ to the Buraia branch extension 
of the I.ower Chenab Canal. It is estimated that the 
project will provide a probable perennial irrigation for 
over 555,000 acres and a probable non-perennial irriga- 


tion for over 450,000 aen s in the Haveli Canals lra< t 
and will, in addition, irrigate 128,000 acres on the 
Montgomery Pakpaltan link a!id over 58,000 acres on 
the Buraia Branch Kxttmsioii. 

In Madras a large proji'ct for impounding the 
waters of the 'rungabhadra rive r has been under con- 
sideration for a long lime, 'reclmieal and liimneial 
diflieiilties ami the problem of n't'onciling rival claiitis 
to share in tin* waters of the river have sletnl so long 
in the way of the execution of the project. 'Pin* general 
C|iiestion of the allocation of the waters of the 
Tiingabhadra is now under examination by the fioverii- 
menls eoneerried. Another large projicl under etm- 
sideration is the Lower Bliawani project. Drill borings 
along the line of the proposed dam were completed, 
and experiments on the liuty of water for dry crops 
irrigateil by flow' were eoiidiicted in certain areas under 
the project etmdilions. Observations were also made 
on transmission losses in *ertain eluiunels. 'Pile 
(ioveriimeni of Madras Ijave undertaken to sjiend a sum 
of Rs. 50 lakhs spread over three years on a with. spread 
scheme of improvements to the minor irrgaliori works, 
as a measure of economic relief and io reduce rural 
nnemphiyment in Madras, and good progress has 
generally lietn made. In Bengal, the work in 
connexion with the detailed survey and investigation of 
the Dnrakeswar Reservoir project, which is intended 
to irrigate 1,80,000 a<re.s, was in progress during the 
period under r<‘view. Discharge observations have been 
made during the monsoon seasons to asca rlain tin* supply 
available in the river. A contour survey of far reac*h- 
ing importanc*e in parts of Central and \Vcvslc rn Bengal 
was commcneccl in Fe bruary with a view to deter- 

mining Ih*^ possibilities of extending irrigation and 
improving the drainage and sanitary e-onditions of the 
Irae-ts by large sehemes, such as the More* Reservoir 
Sehemie and the Darakeswar Reservoir sehenic, and 
Iherby of developing that ar**a. 

In the I.ower Kumar river, a navigation channel 
of considerable improtam-e, locks aind sluices have been 
|>iit In with the object of eontrolling silting in the river, 
at a cost of about Rs. 7.\ lakhs. The loc ks an.l sluices 
can be so operated as to control the flow in the l.owep 
Kumar river, but the .silting troubles, though reduced, 
still continue and a flnal solution has yet to be found. 
Owing to financial stringency the dredging programme 
in the Low'cr Kumar river was of a restricted c haracter. 
As a result the river was navigable to large* stetamers 
from May to Novcmibcr eac h year, and to shallow draft- 
ed steamers and boats during the remaining months. 
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Anotlirr iiavi^utioii (‘Imiiiicl of ^■ollsi<^erabIl.* iniportaacc*, 
in Hrngal is llit* Attralmiiks river, wliieli forms a eross 
eoiinlry eonnexion l)rt\veen the Riipla ami ilit‘ Madliii- 
inali rivers, l-nusually tortuous from its junetiou with 
tile Hhairal) river near Alaipur to tin* river Madluimati 
at Astliail, it is becoming- badly sboab'd. 'I'lie d<’pth of 
river is so redueed in winter lliat tlie shoals are not 
navigable witlioiil exleiisive dre4lj>'in^. Diiriii/!: 
and the eonditioii of (‘( rtaiu shoals b<*eame so 

bad lhal sleaiuer traffic Ihroiiuh Hu's river had to be 
elosett and diverted ahmj!; the Aradhuiuati river and 
the Attya Halifax Ciit Route. In this <liversion route, 
loo the Man^alpore and the Haridas))ur shoals in the 
Madhiiin.'iti river had t«) be drediyed in the years Hint 
and A ])oliey of abandoniny: e«‘rtain 

protective embankments, whii h with experieiiee hav(‘ bt‘en 
found to In* of harmful (‘H'eet b(‘eaiise of the oitstru< tion 
caused to river spill, was e«iritinued in netu>ai during: the 
period. In the Hniiejl Pro\ iiu-es, the proposals for t* e 
Nindeh. res4*vvoir for tlie ixtension of irrijjjation on the 
(Jarai eanal systt'in in tlie .Mir/.apur district are being 
reviewed with a view to utilizing the seheme ftir develop- 
ment of electric ])ower. Inv4 stigations w<‘re also made 
during the jieriod for exhuiding urban < leelrieity and 
irrigation by wjeans of ele4'tri<*ally driven tulw-wells, and 
ennals feci by wat^n* pumped by eh‘etri<* powi'r from 
riv«'rs, into certain tracts of east« ru Oiulh not commaiulcd 
by the Sarda ('anal. Projects for three canals taking 
off from the Ciogra, Kalyani and (iuiuati ri\er were 
])ro posed. 

As a picliminary step, a small selutue has been 
sanetioiu'd for pumping IdO eusees from the fJogra River 
and the erection of a power Incuse at Sohawal Railway 
Station tcc siqiply energy for working the pumps and 
electrifying I'\vzabad lowii. 'I’he canal is designed to 
irrigatf* over f.'t.OOO acres annually. 'I'lie ( xpansion of 
similar power irrigation in Kasterii Oudh will dt-pt'iid 
on the results of this <*xpcrinient. .\n important w»irk 
in progress in llalueliistan was lh<‘ (jiietla storm wafer 
drainage and embankment ])roje4 t at an cvslimab-d cost 
of R.S 2 lakhs. 'I'he iirojict is tlesigned to protect 
(Quetta from the periodical damage caused by Ihncd water. 
'Fhe existing drainage < hanncls ])assing through the 


town are luMiig improved so as to inerease their discharg- 
ing capacity and the vents of the bridges are’ being 
widened with a view b> facilitating tin* jmssage of flood 
water through the to>vn without causing any damage, 
'rile expend i I urt' on the project up to the end of the year 
was about Rs 2 lakhs. 'Fhe irrigation projects 
in Hombay now under eonsiileration arc the Kedegaon 
'J'ank jirojeet and the Waldevi 'I'ank project. 'Phe first 
is intt^nded to supplement the. storage in the Kkritk tank 
at Sholaj)ur, with a view to meeting fully the irrigation 
re(|uireinents of the tract under command and also the 
lien a.griciillural needs of Sholapur town with its cotton 
mills. 'I’he object of th'* Waldevi tank project is to 
}>rovich; Nasik town, Deolali (^aiilonmcnt, the (ireat 
Indian Ptuiinsula Railway and the (lovi'rnment (^entral 
dail with an adetjuale supply of watc-r. In the Xorth- 
\V<st Frontier Province, proji'ets for lift irrigation of 
t!i<* area ih‘ar Risalpiir. and for the emitrol of the 'Parik 
/am anil the (iumal River, arc being con.sidered. 

Thyralrons for Gr’d-Con trolled Rectifier Service 

It is common knowledge lb;d Ibc ontjmt vollagc of 
a rcclilicr llucliialcs with changes in load eiirreiil and 
supply line vollage. Friijiienlly these llnehialions are 
so large that means musi he used lo eorreid them, 
'riii.s is partieiilai ly Irne when the rectifier feeils a load 
having a high back eleelrnmol ive font* and a small 
resist.-niee, sueb as a storage battery. 'I’he facility 
with which the output voltage may be controlled by the 
use of lliy rat rolls as the rectifying element has mieonrag- 
ed the design of tidies especially suited (o this purpose, 
'riiere is aiailahle a variety of eireiiits such that tlie 
output voltage of a rectifier may be made to obey any 
desired law. 'The successful application of these cir- 
cuits ilepeiids u])'>u till* degree of ndiabilily of tlie 
tliyralron tubes used in them. 'I'o be most siieeessiui 
the tubes must possess eerlaiii eliaraeterislies. 'Pliis 
paper (Ci. H. Roekwood, TniHs. thr Kfrclro-chcmityil 
ScM-., 7.J, ])p. 2l;t 221', gi\es a brief review of tlu‘ 

operation of grid-eonirolli-d reetilier circuits impose on 
tlie tube ebaraeleristies, and describes a particular type 
of Ihyratroii with men ury-pliis-argon filling which has 
jirovetl 1 ‘speeially useful in such rectifiers (Abstract 
from /{i'll Stfs. Tvdi. Jour.) 
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Handloom Industry in Bihar 

At llie third oonferfiicc of the textile seeiion of 
the Department of Industries, Hiliar, Rao Baliadur K. S. 
Rao, 'rextile. Expert to the Bihar (rovernmemt. in 
making: a review of the W'ork done so far for the develop 
tnenl of eottaf^e industries in Bihar, said that they had 
lieen ne^leeted by the educated classes and left to the 
rare of mostly illiterate and <*onservative artisans. 'I'he 
products of such industries were, therefore, compara- 
tively more expensive than the corresponding machine- 
mad(‘ articles. The designs and patterns handed down 
from uiK’icnt times and rigidly adhered to by the indi- 
genous workers often failed to satisfy modern taste. 
Due to these causes the Bihar artisans were slowly losiirig 
their markets and were forced to give up their ancestral 
professions for more secure and remunerative occupation. 
'Pile efforts of th<- Department of Imlustrics in Bihar 
have been direeu d towards increasing the efficiency of 
the village artisans, the hand-weaver in particular, and 
towards improving the quality and .style of their pro- 
ducts. Til s])ile of tiu best efforts of tlie demonstration 
staff of the Dejiartment in the way of equipping the 
weavers with labour-saving appliances and thereby 
improving their pniductivc capacity, however, the results 
have so far not been quite satisfactory. For instams* 
in the i'ourse of the. last 18 years only 25 per <*ent of 
primitive looms or '1*0,000 out of the total numb<*r have 
been replaced with improved flyshuttle looms which 
increase the efficiency of the weavers by 50 to 100 per 
cent. By the introiluction of the use of long warps 
with improved warping driiiiis, the progress has bc'en 
still less marked. But efforts in training the weavers 
to weave better class of fabrics have been more suc- 
cessful. The Bihar weaver was now able weave to and 
supply fabrics to satisfy modern taste. A great deal 
of work .still remained to be done, continued Mr Rao, 
before the handloom industry in Bihar could lie brought 
to a state of perfection. In addition to the improvement 
in the technique of weaving the organization of the 
manufacture and trade on rational lines was an urgent 


necessily. For this pur|)ose an exporimc.nt was being 
conducted which was of importance not only to Bihar 
but to other proviiurs and States in India. 'I'hc trade 
orgnnixnliori called the Bihar Collage Industries was 
starteil in April IP.’Ki with a grant from the (JovernmcTit 
of India embodying in it all the important economic 
principh'S of modern factory industries exccjil in the 
details of actual iiianufaidure. While centralizing the 
piirc'ha.sc and dyeing of raw inati'rials and finishing and 
marketing of finislu'd goods the various iqxrations of 
weaving wt-rc being carried on by weavers of different 
villages in their own cottage's. 'I'ht' weavers in this 
organization were having the freedom of working at 
tfieir own time and were availing themselves of the 
services of their family memliers who wouhl have been 
without work othcrwisi'. 'rin* products of llu* weavers 
w'cr** standardized and were inanufaeturi'd on mass pro- 
diK't basis. 'Pile woven goods were collect ed in a central 
place and were made attractive by bit'aching and finish- 
ing. fn these ])roeesses only such machimes were 
employed as were indispi'iisable. '^Pliis experiment of 
organizing the trade of cottage workers was being 
carrieil on for the last three years ami the results 
achieved so far have betn satisfactory. 'Phe Govern-* 
ment of Bihar have proved that the Indian hand-weaver 
can maiitifacturt' evt'n art- text ih-s agHinst standard 
specifications on mass production basis and market 
the gfiods suec'cssfully even in foreign countries. 
It was jiroposcd to work this model organization 
till similar organizations were started by the 
educated classes for their own advantage and that of 
the artisans in the. village. Besides retuh'ring teidiinical 
a.ssistanee to the adult artisans and maintaining a model 
trade organization for their benefit the Department also 
trained young men in various handicrafts with a view 
to producing not only a mort; effic'ient class of artisans 
but also to create a new class of leaders or organizers 
required for the development of the industries. 

Mr. V. K. B. Pillai^ who presided, in hi.s address 
said that agricultural operations in India were seasonal, 
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entailing loii^ periods of idleness amonfr the rural 
po|ndatiori. This maladjustment eould be remedied only 
by the, provisiim of eollafife iiidustri<‘s as subsitliary 
oeeupatioris; and of the eolta^e industries hand weav- 
ing by its traditions and eeonomit; advantages stmid 
pre-eminent. A well-planned development, he adiled, of 
the eottuge industries would go a long way in introdue- 
ing diversity of oeeupation so essential for the eeonoinie 
utili/ation of the surplus man power whieli is running 
into waste. 

Economic and Industrial Conditions in Bombay 

'J’he Hombay K<‘onomie and Industrial Survey Com 
inittee, have formulated a statement of the detailed heads 
of incjiiiry under which they are trying to eolleet in- 
formati(»n regarding the eeoiunnie aiul industrial eon- 
dilions of the I'rovinee of Hombay. (’opies of this 
statemi'iit (‘an be had from the ofKee of the ComiiiilU't* 
by sueh int'inbers of the j)ublie as are in a position to 
sup))ly information on the eeonoinie and industrial con- 
ditions and possibilities of the Bombay Presidency. 
'Phe kind of information the (’onimittee is anxious to 
have can be briefly summarized under tliree lieads, 
viz., ( 1 ) the existing industries of the province of 
Hombay, (2) jiossibh' new industries that could be 
started in the province, and (.*<) observations on the 
work d(»ne by tlie Cioverninenl of Bombay in the realm 
of ci'onomie and industrial devehipment so far, and sug- 
gestions about what eould b<; done in the future. 

Under the first head, the Committee is anxious to get 
information sej)arntely on rural and urban cottage 
industries. They arc a.nxious to get historical notes on 
such rural and urban eollage industries as are in a 
state of decay, with spet'ial reference to the reasons for 
such decay; thus, for example, they woidd like to know 
whether tile decay is due to changes in taste, or foreign 
coinjK-tition, or internal competition from machine-made 
substitutes, or whether it is due to fiulty teehnique and 
marketing and financial diflic’ulties. Sueh an analysis 
would be useful from the point of view of estimating 
the possibilities of the revival of these industries. With 
regard to the existing industries which may 1 k! under 
going diflieulties, but wliieh cannot be said to be in a 
slate of decay, the Committee would like to get infor- 
mation on the topics of periodicity of employment, 
competition, markets, finance, organisation of the 
industry, and so on. Suggestions are also invited 
regarding measures, legislative, administrative or 


financial, w'hieh could be undertaktni by the provincial 
Government, with a view to helping the existing 
industries of the province. Under the second head, 
suggestions arc invited from the public particularly from 
traders and other engaged in, or c(miing into contact 
with, industrial pursuits, about ]mssible new industries 
whi«‘h eould be started in the province, having regard 
to the availability of raw inahTials and markt'ls in tin; 
province. A large number of commodities of for(‘ign 
inaiiufacture are lieing eo.n.sumed in the province to-day, 
and there is no doubt that a number of these eould be 
rejilaeed by articles of dornestie maiiufaeture. It is 
very diffieiill to get into touch with all the persons who 
have made attempts to manufacture something or other, 
which eould replace a foreign product. It is therefore, 
reqiie.sted that all ]a‘rsons who have experimented on 
new industries should get into touch with the Committee 
and ]daee before it their views and suggestions regarding 
the possibilities of d(‘veloping new industries. It is 
also requested that such persons should also indicate 
measures which they expect Govern men t to undertake 
to help in the starling of these new industries. Under 
the third head, the Committee W'ould welcome obser- 
vations c»n the work done by the diirerenl departments 
of the GovernnuMit of Hombay, such as, the l)et)arlment 
of Industries, the l)e])arlment of Agriculture, the 
Department of Co operation, the Department of Fori'sts, 
etc., in the nialttT of ])romoling the economic develop- 
ment of the provine(‘. Sueh observations may be made 
ill a critical spirit, but it suggested that these should be 
based on either a study or a first hand knowh‘dg(‘ (d* the 
activities of the department e(meerned. Observations 
are also invited on what the Governmi-nl can do in the 
mailer of promoting the economic development of the 
province, and the Commit lee will gladly welcome any 
eonerele jiroposals for eeonoinie devtdopmeiil which may 
be placed before them by members of the public. 

foregoing rcmiarks indi(‘ate. in an adi'quate 
measure, the kind of work on which the Commillee ii 
engaged; and members of the public, who art; in a 
position to help this Committee by supplying them with 
information on all or any of the items mentioned above, 
w’ould lie rendering the Committee and the Province a 
good service by doing so. 

We may remark in eoiK'lusion that wdiat is being 
flone by the Hombay Government for the revival and 
tlevelojnnent of the native industries should lie followed 
in other provinces too. especially in Bengal where her 
indig(;nous industries arc mostly in a det'adent state. 
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AirnConditioning in Indian Railway 

Speaking al a inerting of the Caleiitla Rotary (’lub 
on July r>, 1!)US on the advantages of air eonditioncd 
travel on Indian railways, Mr L. 1*. Misra, Divisional 
Superinteiulent, Kast Indian Railway, Howrah, first 
stressed the faet that the amenities provided in first elass 
carriages on Indian railways (‘oinpand favourably with 
those on railways in a.ny other eountry. Nevertheless, 
the faet remained that upperelass travel had not met 
with that response from the public in this eountry that 
it deserved. 'I’he elimatie eonditions, the extremes of 
temperature, the dust and the noise so iiist'parable from 
travel in tropical eouiilries added to the discomforts of 
journeying and tended to keep passengers away. The 
railways in India had, Iheiadore, to devise methods for 
overcoming these* discomforts, and one mt‘ans they had 
adopif'd was airconditioning. Jn America, which was the 
pioneer courilry in the adoption of air-conditioining. 
several systems w(‘re. in vogue. Conditions obtaining 
in India, howi'ver, made it impractieable to adofit a 
number of these syst<*ms. The system m»w generally 
in list* in India was the eh'e lro imehanieal system. 

.After .explaining the teehnieal asjjcel of air- 
eon<litioning, Mr .Misra saiel that it ha<l Iweii <liseoven*d 
that if 25 pt r » ' of tin* t<»tal veilume of air that w’as 
passed through the eoaeli was fresli, it would In* ideal 


Air-Conditioning for Comfort 

e. N. Gli..sh 

tilm-rf* III’ .\|i|ilii'il lMi\s'u-,. tit eiiiviTvily. 

Th(*re has b('(‘n reeenlly a move all ov<t the world 
for controlling the weather inside .lw«*IIing houses. 
'I'hongh, to tin* ordinary mind, the idea may app<‘ar 
to he a higli-prie<’d luxury, yet, when one takes account 
of the realities, it lorms an expectation that may with- 
in recent years lu fulfilled for moderate dwellings. 
Human beings haie developed the sense of comfort 
with the growing anunities of life supplied by mechani- 
cal developments of the last century, and one of the most 
noti<*eal>le is that of eontrolliiig the physical proper- 
ticji of the atmosphere so rarely found to our liking. 

Within the last decade there has been very large 
progress in this direction, ainl it is now possible to 


for the human body. 'I'lie air that was sn])plied insitle 
the coach, was lirst filtered, the nioistiire reduced and 
then it was pa.ssed through duet.s. Under the el(*<*tro- 
meehaiiieal system it would he easy to heat the 
carriages in winter. What would have to he done was 
to pul out of action the cooling coils, and st t up a 
eiMitrivanee for ln*ating the air. Mr Misra said lliat 
on the H.R. & C.l. Railway air-eonditioniiig was 
brought about by a system known as the iee-aetivated 
system. lee w'as placed in the umlcrframe, ovi*r wliieh 
the air was made to pass. 'I’lie air heeame t*ool in the 
process. Holh syst»*iiis- electro- mt‘ehanienl and i<'e- 
aetivaled — were on trial, and the Railway Hoard were 
not eommilted to either of them. Hut the eleetromagnetie 
system hail this advantage, that it was more seieiitifie, 
and by it , the temperature eoulii he regulated with inueh 
more aeeiiraey than was possihlt* under the oth(*r system. 
.Mr Misra said in eoneliisioti that people who had 
travelletl in air eonditioncd coaches spoke highly of the 
a<l vantages of the system, and ill his opinion the pro.spei*ts 
of the general introdiietion of air- conditioned eoaelu‘S 
on Indian railways were very bright. 

We should in this eonn(*xion inviti* the attention of 
our r<*aih‘rs to tlie following arlieh* on “ Air (‘onditioning 
for Coinfort ” hv Professor P. N. (Hiosh. 'Pile article 
deals with in short the diirerent aspects of air condition- 
ing, and gives in some ch'tail how the temperalnre of a 
room, house, etc*., can be i*oiiln>ll(‘d ac*eoriling to our 
liking. 


maintain tlic air witliiii an enclosure al a satisfa(‘tory 
standard of purity and with a eornliination of temper- 
ature and water- vapour eonteiit suited to the health 
reipiirement of persons exposed to it. It sliould lu* 
necessary to jioint out that the condition .so created 
shall be automatically controlled without the need of 
human element for adjustment. 

Beginning of Air-Conditioning 

The term “ Air-( !onditioni.iig ” which is lM*ing more 
and more common nowadays was first coined in U. S. A. 
in ly07. In 1911, W. H. Carrier rea<l a paper before 
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the Society of Mechanical Engineers on " Rational 
Psyehromclric Eormulac,” their relation to the pro- 
blems of meteorology and air conditioning and the basic 
principle enunciated in lliat paper forms the back- 
ground on which the modern methods of “ air-condi- 
tioning ” are based. 

Even ill the Slates with its extremes of climate 
and with lu'ople always ready to give any new idea 
a trial, it was only for industrial application that the 
practice of air-conditioning founti favour. This, 
however, had its ailvarilage as the practical feasibility, 
the siK'ccss and failure of the application were under 
the direct observation of trained men. Modification.s 
were soon introduced, iinprovcnients made, and tin* com 
inercial possibility of equipments from the basic know- 
ledge of the natural laws anVeting the design soon 
siitficiontly advanced U) g<‘t a successful start. 

(Contrary to usual pracli<‘c, cxjicrimenls were done 
in large installations treating a tvhole building to the 
equipment. Thus in Rio dc Jancrio in Mraxil, tin* 
first public theatre M'as air-conditioned at a cost of 
.£50,000 in 1011 through the elVorts of (ierman engineers. 
In the States large number of hotels and jiublic places 
soon took up the idea, and comfort of air conditioning 
in big installations, where cost actually was of no 
consideration, became a reality. It has now spread 
all over the world in many public iii.stitutions and public 
undertakings. 

Essentials of an Air-Conditioning Plant 

The first essential »>f any air-conditioning plant 
i.s that it must be capable of controlling accurately the 
temperature, humidity, purity and circulation of air 
within a given enclosure irrcs[>t*clive of the state and 
variation of outside atmosphere, thcndiy regulating the 
effects of such air on materials and on people exposed 
to It. 

The combiiiatioii of temperature and relative 
humidity that ensures comfort has been found from a 
very large numlier of trials in America as well as in 
the Continent of Europe, and it has been found that in 
winter a temperature range of (10° to 70° F and in 
summer of 70° F and 75° F with tS to (i()% of relative 
humidity cn.surcs the (‘omfort condition. 'I'licre is 
another point of importai-e namely the control of air 
movement, as the human body is particularly .sensitive 
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to draughts, and proper air-conditioning should ensure 
the absence of these draughts. 

Starting from outside air one has to abstract heat 
and ensure adequate dilution of deleterious gases, smoke, 
odours, .so that pure and fresh air may l>e admitted 
into the enclosure, it is well known that the total heat 
content of air in any given state is the sum of sensible 
and latent heats due to the presence of water vapour 
in the atmosphere and the regulation of the absolute 
moisture content of the air has to he secured with the 
help of a device which should be capable of very close 
aiitomatie regulation. If the natural moi.stiirc content 
is greater than that necessary, the exee.ss is ])reeipitated 
with the help of finely atoinixcd spray of chilled water 
w'hieh has to be coii.staiitly recirculated aiul pa.ssed 
through the evaporaltn* or a mechanical refrigerating 
plant. In places where air-heating is required in winter, 
there is the need also of a spray-ehamber to add the 
desired luimidily to the air in question. Successful air 
distribution calls for even diffusion without draught and 
Hut present tendency is to u.se high velocity outlets up to 
about 2,000 ft. per minute with an entering air 
Iciiipcrature of 20° F below tliat of the comlitioncil 
sjiace. 

'rile field of refrigeration in air-conditioning is 
entirely diircrcAl from lliose of ice-making and geiuTul 
low tcmpcralurt' work. 'I'lic refrigerant shall lx* non- 
toxic tluTino-dynamically efficient, compact and 
reliable. 

'I’he air-conditioning ajiparatus can he divided into 
three clas.ses — 

(a) Winter conditioners, with means of heating 
and i:'imidi fying; 

(h) Summer ismditioners, with nieaii.s of cooling 
and dehuinidifyiiig; 

(c) Year-round conditioners, which would have 
means to serve all the piirpo.ses. 

Air-Conditioning in U. S. A. 

It would lie interesting in this connection to have 
a review of the conditions prevailing in the United 
States of America within the last ftiw' year.s. 

By tile sumhier of U)5() the man wdio worked all 
day ill an air-eonditioned office, who travelled in air- 
conditioned trains, who lunched in air-conditioned 
restaurants, w'as beginning to demand at least summer 
cooling and deliumidificaiion in his owm home; and so to 
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guiile him to his expected ideal, in U);j7 the manufac- 
turing and supplying sides of the electrical industry 
developed .suitable units for year-round air-conditioning 
as a standard equipment for new dcmoiKstration homes. 
In l!)n8 standardixed unit conditioners ranging in 
size from 5 ton to 8/4 tons cooling capacity arc 
coining into proininencc as suitable units fur residential 
blocks anti cottages, 'riie inanufactiircr fore.sccs the 
time when air-coriditit>iiing small units arc going to be as 
popular as gas and electric cooking ranges and home 
refrigerators. It is expeeted by the electrical concerns 
that in li)88 this faelor would eonic up to 250,000 
units.’ 

The Equipment 

'I’he most eommon lypt* of equipment is the central 
fan plant to tiraw in and treat the fresh air requirctl 
in tile hiiildiiig at one point and Ihcn distribute the air 
by means of several duets to the ditferent portions of 
the Imilding and a separate system to bring back the air 
for rc-lreatineiit and re eireulalioii. Iiistc^ad of one 
eeiilral plant and number of duets, sometimes number <»f 
unit eoriditioncrs are iixed as indepeiuk'nt units. 'I'lie 
conditioner comes from the factory already assembled, 
and on installation site requires only fresh air, electricity 
and water count etions to work the cooling coils and the 
surface heaters and ])reci])ilators. For summer condi- 
tioners, as no heating arrangement is required, but 
refrigerating and dt humidifying form the es.seiitial 
eomporictiis, tlic system in a scn.se becomes less compli- 
cated. 

Air-washer and Dust Eliminators 

'J'lie spray type air-washer of huinidifier is actually 
a low pressure boiler adding water vapour to the air 
first passing through it, e.r/., with wcl and dry bulb 
teiii])eratures of 1()()‘^F aiul (iS^^F ts)rrc.spoiiding to a 
rather hot dry day, the air- washer installation has to 
increa.so the water vapour content from to 9(>'8 

grains per lb. 'rabies have been constructed by whieli 
it is possible now to get a fair regulation of the liiimidity 
factor and cleaning factor of the air within the ehise 
approximation. 

It is iiiteresliiig to note that williiii tin* past few 
months a iiuniher of dust "extractors of the eleetrcistalie 
filter type Iiave l)cen put on the market in small sizes 
for home, shop and office u.se; the diisl- laden air is 


drawn round ionizing wires charged to 12,000 volts 
and then passt'd tli rough a series of alternately spaeed 
high potential and grounded plates. 'J'he diKst ])artiele8 
after being negatively charged adhere to the positive 
plates which are charged to about (>,000 vidts and Iiave 
a thin coating of oil to a.ssist adhesion of the dust 
particles. 

'flic important factor in filters is not simply the 
removal of certain jiereeniage of dust hy weight hut 
ratlier the efl’eetivt‘iiess for removing eertniii <il)jeelion- 
ahle eonstituenls of the air which may lu* the finest 
partieh*s present or the coarser ones within a certain 
range. For iiistanee pollen grains and tvfies of dust, 
producing asthma or hay fever generally fall to within 
15 to 50 fL range aiul most filters now list'd in air- 
eonditioning plants are capable of removing i>S% in 
number of these particles. 

it can easily he imagined tiiat the aliiiosphere 
prevailing in etielosed spaces r(‘(|iiir(‘ (‘oiisiderable 
annnnit of wuti r-spray to render the air free from 
iinpiirities and an arraiigemeiii for diist-free air would 
require fairly large' tpianliiy of water for its proper 
(*oiidilioning. For large esLablislimcnts <*va])orative 
(‘ontleiisers have bt*(*n adoptt'd in wliieli the eoiidensing 
coils arc plact‘d directly undcrncalli the water-spray 
system and a pump lifts this (*ondcn.sed water for the 
purpo.se of iiiake-iip. Outside air is drawn up tliroiigh 
waler-eovered coils, then through eliminator jilutes Iti 
reiiiovti exee.ss inoisUire and finally forced iqi by a 
number of fans suitably placed on the lop <»f the unit. 

in nieehaiiieal cooling systems though ammonia was 
most generally used, within the last two or tliree years 
Frtum is the most popular refrigeraiil. It is a diehloro- 
difiiiora-inetliarie refrigerant. It is favoured for air- 
conditioning plants, hei'Hiisi* it is .saiil to be iion-toxie 
in eoiieenlralions up to 20'/;. by volume for a period 
of 2 lirs. 

DehumidiHcation 

'File most eoiinnoiily used system for deliiniiidifiea- 
tioii i.s by cold surfaces, the temperature of the surface 
being kept low by refrigeration. Where lokl water is 
available water eireiilation is resorted to. For quick 
evaporation and absorption silieu-gel is used along W'ith 
suction pumps and are fouiui mueli more ell'eetive than 
the old calcium ehlroide absorbers. Following the 
experience gained in oil and gas itidiistrj(‘s in Aiiieric*a, 
lithium eliloride and aelival(‘d ahiiriiniiiiii show* great 
promise in this line. The general ])raetiee of drying up 
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the absorbents is that of eJeetrie heating whieh liberates 
tiu: absorbed water fairly ijuiekly and is coming more 
and inor(‘ into promineiiee in America. Regarding the 
sizes of dehiiiiiiditicrs one tinds for the siliea-gcl units at 
prest‘nt four sizes namely six hundred^ fonrleen hundred, 
two Ihousaiid seven hundred aiul live thousand cubic 
fei‘t of air pt r minute. 

Fluinidity cimlrol is now being closely mamlained 
aiilomatically ; and the tt inperalurt' is arranged on a 
sliding dilTereiitial between the insidt* and outside 
conditions to avoid risks of shocks to persons coming 
into or gtung out from the conditioned spaces. A 
number of thermo-slats, hydro-stats with their control 
valv«‘S arc workt'd ciflu r by compressed air or by electri- 
cal relay units. 

Air-Conditioning in Kngland 

In Kngland then* is no seope for any spectacular 
summer cooling and the majority of plants arc, arranged 
for yc‘ar-rouiid ust*. 'I’his year there had been an 
attempt to secure, vlata regarding air-con<titioned plants. 
A <|uestionnaire was scut out in January lOMM to two 
hundred and thirty electric supply concerns of Great 
Hrilain up to the end of rebruary i;iO replies 

were received, 

'Ten authori(i<‘s reported on twenty one industrial 
installations totalling tTlb 11.1^. 

Five aulhoriti<‘s rcjjortcd on nine comfort installa- 
tions in restaurant s and cinemas totalling I Si 8 H.P. 

Seventy I wo authorities reported on ]>artial air 
unriditioning systems ill cinemas and public buildings, 
Iht! instal Ini ions consisting mainly of dust washers and 
healers with plenum ventilation rciiuiring motors, fans, 
and pumps totalling li.jOS II. I*., /'.e., with an average of 
20 Il.P. per installation. 

It is estimated that the total load for air condition- 
ing in Great llritain at the eiul of 1087 amounts to 
roughly about 70,000 H.P. 

Installation and Maintenance Costs 

Rcganling the aetiial cost calculated on the basis 
of experience for the cinemas and public places one 
<'an broadly state that for a 2,000 — seat cinema the. 
annual cost for healing ami plenum vditilation w'ould 
be .£l-,500 and for complete air eonditioning £15,000 
per year i.r., an additional cost of £11,000 per 
year or a raontbly expense of £900. The cinema 
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}X‘ople can well afford to hear this additional cost to 
attract sufficient number of visitors to pay for their 
own cost for comfort in the cinema. 

Advantages and Uses of Air-Conditioning 

In considering the desirability and the usefulness of 
air conditioned residential quarter aiul office cstablisli- 
ments it is well worth pointing out that more hours of 
ill-bealth WTre caused by the eoinmon cold with its 
sneezing and eougliiiig than by any other ailment. The 
first three days of cold are those wlwii there is a great 
risk of infevdiiig other people. Considerable amount of 
experimental w»>rk in America and in Kngland and the 
eontinenl bad been eondueh'd and as a result it lias been 
found out that when persons suffering from a cold were 
sliul up in a room with others in normal health, ((f) 
if the room not air-eontlitioned the cold infeelion spread 
to more, than fi0% of the people in sound beallli, (6) 
if the room air was (‘onditioiu'd the infi'clioii did not 
spread more than r>%. Many larg«* and small air- 
conditioned offices in .Vmeriea kej)t rec*onls of time lost 
mainly tli rough illm‘ss and the reduction in absentees 
is as high as 10% compared with the pcriivd before the 
e(jiii})meiit was iiislalhd. M»»reovcr invigoraMng atmos- 
jdiere led also to higher efiieieneies in the office. 

Of Benefit in Asthma and other Diseases 

Patients suffering from asthma and hay fever being 
pul into air-conditioned rooms reported relief and this 
lasted (from hours up to days) after llu‘y left the 
rooms. If recovery bad been made in an air coiiditioiK'd 
Imspital ward it eouhl be maintained providt'd the 
patient is kept in an air-eoiiditiomd bed-room. In the 
treatment of eireulatorv diseases eiuistaiit and favourable 
degree id’ tt mperaiure and humidity beneficial to the 
patient could be maintaiiual. As a result of na'cnt 
experimmit there is promising <‘vi«ienee. that air- 
conditioning could be effeelively ap]ilied to the cure of 
lul>ereulosis in its early stages even under trying 
WM'atlier conditions such as jirevail in the tropics. It 
is expected that within three or four years experimental 
evidences would convince the medical profe,ssion the 
value of air-eonditioniiig plants for their patients. 

Other Uses 

From experiences in America it has been found that 
for very small residential installations air-conditioning 
prevents wooden furnitures and fixtures in a bouse from 
over drying and resultant shrinkage and warping in dry 
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winters. In daini) wt^atlier it prevents walls and 
windows from weeping, growth of mould is discouraged, 
carpets, curtains fabrics and specially library books 
keep imich better due to free from dust and absorption 
of moisture. 

Within the last five years the introduction of air- 
conditioning storages in America have shown less (‘hance* 
of wastage and a (‘oiisiderable saving in the value of 
fomi stiiirs otherwise lost, 'riie wider adoption of the 
idea is being rclarde<l on the part of the. customer due 
to (Ij reluctance to pay more first cost (2) lack of 
eonlidencc in estimated annual savings (li) laek of 
understanding of the proper tariff seluMiulc by the 
electricity concerns. Hirt tliese factors iiavt; now been 
investigated by the recent National Development 
C!oiinnitlec. 

In a number of small sized household air- 

(‘omlitioning units have been inarktded in America and 
the inside view of the summer self contained air- 
conditioner of Fair baidx Morse & C’o, of I'. S. A. is 
given in tl»e next colvuim. 

Witliin recent years attempts have been made in 
II. S. A. to have a small sized dwelling house to have 
its own air-conditioned arrangement and units are now 
available for such dwe lling houses at a eost ranging from 
1, ()()() to 2,000 dollars and even lliert* are smaller units 
for single rooms which are ebmmercially available even 
at C'aleutta within the limited price of Its 1,200 to 
Its l,/)00/ . 'riien- is indeed a gn*at future for a 
comj)rehensive study of this ])robIcni for our country- 


men and it dcservc.s the attention of the university 
authorities and other educational institutions to arrange 



for proper traiiiitig and research suilal)h‘ to our local 
conditions. 
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The work of Tuberculosis Association of Bengal 

in 1937 

The work of the Association is (lire<‘te(l in many 
lines, chief amongst thern are — Dispensary work. 
Publicity, raising of funds and training of medical men 
and Home Visitors. 

A great stride has been made in the dispensary work. 
'I’he total amount of diagrmsed eases of pulmonary 
tuberculosis has been .‘t.7.'57, a rise in numlM*r by 
over I he prt'viovis year. Besides, 17U cases of non- 
pulmonary tuberculosis were diagnosed. It is a great 
pity that 1*^*5% of all cases eunie to the edinie in very 
advanced and in moderately advanced stages. 

About iW% of the diagnosed eases were unemployed 
persons and consecpiently neither couhl afford to pay the 
minimum cost of lls. Jt/- or 4 - for an X llay nor could 
they have good food and well ventilated houses. 'Fhe 
results of treatment, with all tlicse handicaps, had proved 
to be very satisfactory. Of all the cases treated by 
collapse therapy ()»*!% improved and dl% were rendered 
noriinff'ctious. If the association could have more beds 
at its control, it is confident of showing still better 
results. 

It is rather disconcerting to note from thee report 
that majority of tlicse cases b<*long to the age group 
of 20-.'i0 and the incidence of the disease is increasing 
amongst the menials. These two show that the disease 
is sapping the youth and is increasing in jicoplc wlui 
are the best media for propagation of infeelion. 

'Pile Home Visitor’s work had been notable for the 
year. ;b*],765 Home Visits were made — a ri.se in 
numlx'r by 10,098 over the previous year. 4,878 eon- 
tact cases were traced. Many home visits could not be 
<lonc and contacts could not be traced as the As.soeiation 
i.s not yet solvent enough to engage more Home Vi.sitors, 
though they need them very miieh. 

'Phere has been also a great increase in publicity 
work this year. 800 lectures were given in sehooLs, 


colleges, exibitions etc. Besides, the As.soeiation had 
participated in 18 Exhibitions in Calcutta and 8 Exhi- 
bitions in Mofussil. 

'Pile .\.ssoeiation is in urgent need of money. 
'I'hough this year they have secured a grant of Rs 10,000 
from the (fovernmerit and other collections are gn^ater 
than the previous year yet there is a ilefieit in the 
Biulgct. 'I’hcy have inaugurated a “ Building Fund,” 
a “ Feeding Fund “ (to supply extra food for the needy) 
and “ Kalyani X-Ray Fund ” (to help the X-Ray 
Examination of those who cannot pay for it,) by col'cc- 
ti«»ns specially made for thevse ))urposes. All these are 
very much needed and (he Assoi'iation needs more money 
for these funds to work them to a success. 

'Phe As.soeiation is the pioneer and the only 
organization in Inilia w'hich trains Home Visitors. It 
is turning out a number of them every year. It is 
al.so training Medical and Public Health Officers. Since 
1985 four .such courses were helil by the Association. 

'Phe As.soeiation had done very well in intnahicing 
the ” new ” case <‘nrds which permitted of statistical 
analy.sis. 'Phis w-'l standardise' the w«>rk and <*ase 
taking of all the dispensaries and will help a thorough 
analysis of the rich material the .\ssociation possesses. 
A few' years hence, by the help of thc.se ” case cards ” 
very important stati.slical findings could be worked out. 
Wc need them very much as without the help of such 
findings no well directed campaign against tuberculosis 
is possible. 

The Tliird International Congress for Microbiology 

'Pile 'Phird International Congress for Microbiology 
w’ill be held at the Waldorf-Astoria Hotel, New' York 
City, from the 2nd to 9th September, 1988, under the 
auspices of the Jiilcrnational A s s o c i a t i o n of 
Microbiologists. 

The Congress will be composed of the following 
9 sections: — 
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( 1 ) General Biology: Variation and 'raxunoniy 

Convener; C. E. A. Winslow. 

(2) General Biology: Microbiological Chemistry 

and Physiology. Convener: Stuart 

Mudd. 

(Jj) Viruses and Viral Diseases. Convener: 

W. A. Sawyer. 

(I) lliekettsiac and Ricksettsial Di.seases. Con- 
vener: Hans Zinsser. 

(5) Protozoology and Parasitology. Convener; 

H. W. Stunkard. 

(6) Fungi and Fungous Discasees. Conve-ner; 

B. O. Dodge. 

(7) Medical and Veterinary Bacteriology. 

Convener: F. P. Gay. 

(8) Agricultural and Imlii.strial Microbiology. 

Convener: S. A. Wak.sinan. 

(9) Immunology. Convener: M. Heidelbergcr. 

TIu! following arc the names and addresses of the 

oflice-bearers : — 

T. M. Rivers, M.D. President, Rockfcller 
Institute for Medical Researeli, Y(»rk Avenue 
and ()(ith Street, New York City. 

M. H. Dawson, M.D., General Secretary, College 
of Physicians and Surgeons, fi20 VVe.st KiSili 
Street, New York City. 

Kenneth fJoodner, Ph.D., General 'rrcasiircr, 
R<jckefcllcr Institute for Medical Research, 
York venue and ddth Street, New York 
City. 

The Registration fee i.s 6 dollars which will not 
include tlu! cost of a banquet ticket or a copy of the 
Proci’cdinys of the Congress. 

A World’s Fair will be held in New York C’ity 
during the summer of 1939. Consequently, tho.se who 
wish to attend the Congress for ISIicrobiology should 
make plans promptly. The American Expres.s Company, 
the official travel agency for the Congress, will be glad 
to assist in such plans. 

Scientific workers who wish to register their names 
as delegates or as contributors of scitmtific papers are 
requested to communicate with Dr A. C. Ukil, Secretary, 
Indian Committee, International Society for Microbio- 
logy, All India Institute of Hygiene and Public Health,' 
110, Chittaranjan Avenue, Calcutta. | 
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The effect of antithyrotropic serum on the action of 
human thyrotropic hormone 

The thyrotropic hormone of the anterior lobe of 
the pituitary glarul stirnidatcs the thyroid gland Injec- 
tion of this hormotu' leads to symptoms of hyper- 
thyroidism. In Grave’s disease it i.s suggested that 
tins hortnotic is st'cretcd in enormous qtiaiitity. Collip 
and Anderson (Lnncpf, April 16, 19:18) have shown 
that if inj*‘ction of Ihyrolropic hormone into an animal 
be contiiiuetl for several vvc<*ks a state of resistance is 
gra<!ua11y (lcvclopc*d am’l the thyroid gland is no longer 
influciUTd by the hormone. If scrum from such an 
animal be in jected to a normal animal the latter acquires 
a passive* immunity to the thyrotropic hormone. The 
.serum of the lesislant animal posse.sscs strongly anti- 
thyrotropic prop<‘rties. 'I’hi.s antithyrotropic serum is 
species specific. .Vnlflhyrotropii* serum derived from 
ox pitnitaries is found to have no Ihcrapeiitic value in 
the human subject. It is very difficult to collect human 
pituitarics for Ihi* preparation of antithyrolropio. scrum. 

~--S. hanerjee, 

Hyper-adrenalism and Buerger’s Disease 

In Buerger’s disense there is Iiyj/crplasin nml 
dcgi'iicralion of the middle coat of small arteries to- 
gether with mucli prolifi'rution and desquamation of the 
innerc<»at. Similar changes are also seen in veins but 
they are not oeeluded. It is suggested hy Opl>el (Arch» 
Ital. cUn.t 1937, ^7, 5, IHI,) that liyperadrenali.sm is 
a possible cause of Buergt.«*’s disease as belter results 
arc obtained l)y the excision of suprarenal of one .side. 
Similar changes in the vessels are obtained by tran.s- 
plants of suprarenal tissue in males but less ca.sily in 
females. Castration in males lias no etleel but if it is 
followed by im]>lantalioiis of ovary ibe arterial ebanges 
following tbc suprarenal grafting arc insignificant or 
ab.scnt. ’I'liis indicut(‘S the value of ovarian extracts in 
the treatment of Bucrg<*r’s disease. 

— S. lianerjvf^ 

Vitamin Bi and Nicotinic Acid in Pellagra 

Spies and A ring (Jour. Amor Mod. A ns., 1938, 
April 2, p. 1081) have treated cases of clas.sic pellagra 
witli pcrijdieral neuritis by the administration of vitamin 
Bi. The ncuritie pain is promptly relieved by the 
intravenous injection of vitamin B,. Glossitis and 
.stomatitics are however not cured by vitamin Bi. 
Nicotinic acid cures these conditions. Pellagra' is 
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tlierofore tlic result of more than one factor, a conclu- 
sion also arrived at by Guha in IDJIl {iirit. Med. Jour., 
1931, (ii), 53). 

— S. lianerjee. 

Vitamin Bi in Herpetic Keratitis 

According to J. Nitsiileseii and K. 'rriandaf (Hrii. 
J. Ophthal, Dee. 1937, Vitamin Hi was found 

to be very useful in two eases of herpetie kc raMlis. The 
pain is relieved, prof^ress arrested and <*ure haslenetl. 
I’liere is however no evidence of arilaminosis. 

lianerjee. 

Vitamin C and Blood Sugar Level 

(i. Izar and (>. (’air rone liave showm (Med. 
,lour. S, 193S, p. 5) that subeulaneons injections and 
per oral adiniiiislralion of vitamin C’ are fouiul to cause 
a fall in the blood sugar level in normal as well as in 


diabetic subjects. The fall reaches its maximum about 
an hour after the injection and is followed by a pro- 
gressive rise up to the original level in the next three 
hours. 

- S. lianerjee. 

Public Telephone 

Independent bacteriologists and employees of Post 
Office, Medical I)(‘j)artinents in Kngland and United 
States have examined all public telephones, i’hey say 
that the risk of luhereulosis infection from I In* use of 
the telephone is lU'gligible. 

Our Medical Article for August 

'I’he following article on ‘ Tuberciilo.jis and 
Industry * has been contributed by Dr. I*. K. Sen of 
the Department of 'rubereulosis Iteseareh All India 
Institute of Hygiene and Public Healtli, ‘.’alcntta for 
our ‘ Metlieine and Public Health .Section ’ of the 
present i.ssiie of tin? journal. 


Industry and Tuberculosis 

P. K. Sen 

lU'piiriiiiriit Ilf TiilH‘ri'itlii.<is ll«-siiri'li. All Irniiii liisiitiitc of II,\i;i<'ii«* iiml Piiliiic ili’iilth, ('iilnift. 


Tuberculosis has been presi*nt among human beings 
for a very long lime. Hut never before has the diiscase 
been .so active and wide spread as in this industrial age. 
VVe all know tuberculosis spreads by contact, specially 
from one person to another. Any factor which inerea.ses 
tin; ehanees of contact also increases the possibility of 
more people being a/feeted by this disease. Industry 
is one of the most potent factors in this ilireetion. 

Formerly, peojile us(‘d to be of more rural habits. 
'Phey lived in villages, there was no congestion; the 
houses being wide a()art, they came in eoritaet with 
fewer persons. 'I'hey, in short, lived in a manner which 
all'ord(*d a much better protection from infection from 
others. With the advent of industriali.sation, people 
from diH’erent parts of tin; country were drawn to areas 
where factories were located, .so that soon there was 
over-crowding> Hesides, being aggregated in .small 


areas, th(*y c*ame to more intiinati- contact with one 
another both in the worksho|)s ami jirivate lives. 'Phe 
housing problems of the workers, though be»*oming in- 
cr<*asingly important as days ])assed, wen* neglected at 
the beginning. 'Phere was no plan for venlilalioii, no 
plan to avoid overcrowding. 'Phe wc.rkers gathert'd as 
close as was possible b> their working areas. 'Phis made 
the housing and living conditions of the workers extreme- 
ly poor and insanitary. VVe are conducting an inve.stiga- 
tion amongst the workers of a jutemill near ('aleutta. 
'Pile crowding, living conditions ami sanitation of the 
houses where wtirkers live are very uiisatisfaetory. Most 
of the workers come for work from the villages. 'Phoiigh 
poor in their homes the (‘onditions of living are quite 
ditferent. 'Phey are just the peoph; who do not acquire 
much specific resistance against tuberculosis as the 
incidence of the di.seuse is much less in rural areas. 
They arc, in the words of Prof, (’ummins, “ Virgin Soil ”. 
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Til the cities where tlie eliaiu't's of eoiilaet are j^rcater, 
people are generally infected at a young age. If the 
infection is not overwhelming, which in most cases is the 
ease, the disease is not cstahlished hut llie person ac- 
quires a sj)eei(ic resistance whii‘li can cc.pe with, to a 
large exleiii, the subsequent infecli<ins to produt'c disease. 
'I'hese village people are generally not infected, that is, 
they are like “ Virgin Soil \Vhcn lln*y come for work 
in the industrial areas, they fall into this deep mint* 
of insanitary conditions. 'I’lie ins<‘curity of position, 
unhealthy social habits, and mental disturbances arising 
out of this new ciivironnunl sap out their vitality. 
Added to these is the greal<T chanc'e of infection due to 
over-crowding bolli at the working places and in houses. 
A j)er.son who was not infe(“ted before, if infe<‘ted with 
massive dose of bacilli, faeilitaicd by the above con- 
ditions, he gets the tliscasc cpiickly and in a more 
fulminating form. 'They die like llii's and infc<'t others 
ra])idly and surely because jif their ignoraina* and 
peculiar living conditions. Ihtrrel, the great Frciieh 
pathohigist, first detected (his pt'cidiar behavit)ur of the 
disease in such unini'eclial men. 'I'lie African recruits 
in the Cireal War, I he S<-ncgalesc, came to France. 
'Fhey wen* farthest away from eivili/ation and tuber- 
eiilosis amongst them in their native country was rare. 
'I'lu-y were, then lore, ‘ Virgin Soil ”. When they 
arrived in France, they fell into an almospbcre where 
moderately heavy infection was possibh*. 'rhe French 
men arc used to this and llu*y do not get the disease. 
Hut the Senegalese, as they had no jircviotis infection 
and coiis<*quent ly ae(juin‘jl n'sistancc. Fell a prey to the 
tlisease and they dieil like Hies, 'rimugli India and her 
village |ie«»ple are not in the sann* category of ” Virgin 
Soil ” as the Senegalese, yet certainly they are not as 
resistant as the FiUnjpeaiis or the town <lwellers ot India. 
So, wlu’ii Ihev come for .search «)f work and have to live 
in the erowdeil environment wlu*re opportunities of 
massive infection an* nn)rc frequently present, it is ver> 
likely that many of them get the disea.se and behave 
somewhat like the Senegale.se. 

India is on the road to industrialization. If at this 
verv In'ginning w'e take note of the huvoe that has been 
played by luberenlosis in other countries wc can mini- 
mize inneh of the sutferings and can save many lives. 
We must try to improve the housing conditions, give 
protection l)y various methods to those wlio arc not 
infected and remove the disea.scd per.sons from ainong.st 
the erowd.s. Wc do not need the building of expensive 


houses for wtirkmeii. We cannot allord it in this 
prc.sefit financial eonditions of oiir country. With the 
advance of industries we lu pe to be rielier. 'riien only 
can we undertake li» build housi's for workmen as i.s 
being done now in (lermany and at places in (in*al 
Hritaiii. What we want now is good planning for even 
the liimlee or Kutvha hoiLses. Much could be aeliieved 
by simple planning to minimize crowding and to inerea.se 
ventilation. To iny mind, this .should be one of the 
gre.atcst obligations on tlie part i»f the authorities to 
look afU*!* the living conditions of the labourers. This 
•shouhl be done with the inception of the industry in a 
certain area. Planning from tin* beginning is imp»»rl- 
ant as it is very Imrd to (h'lnolisb alreaily built areas and 
to rebuild them. Hesides, once the workers are u.sed 
to insanitary living, it i.s very hard to ehangt* the ways 
even if they are housed under belter .sanitary eonditions, 
later on. Hut, if they are educated and disciplined in 
the ways of the living from the very entry in the. in- 
dustrial life they have a iimeh better ehanet* to aeqiiire 
healthy habits and to live aeeordiiigly. 

'File dangers iiu*n(iom‘d abovt* are the general rilrctN 
of industrialization in a population who are not used to 
it. Hut llurc arc soim* special industries which make 
the workers parli<*idarly susec ptihb* to tuberculosis. All 
the industries evolving .silii*a dust in their process are 
dangt'rous. 'I’he ehit f amongst them are p»>ttery, sand- 
stone, granitt*, metal grinding, sandblasting, manufai'ture 
ol st'oiiriiig powde rs, gold mining and t‘oal mining. In 
all the above* ineluslries, silica eliisl is given up in very 
minute* particles. 'riiey are inhaled by llu* weerkers 
eiiiriiig the wlie)le* perioel of tbe ir we)rk. 'Die* inhalation 
e)f this dust may cause* a di.sease of the lungs whie*li is 
kneiwn as silie*osis or mine r’s phthisis. 

The prexliietion of silieeisis d(*pcnd.s on the nature 
of elust its e*lu*mie*al e*om])e)sitioii, ce>iu*e*ntration in the. 
working atmosphere and size of the* parti('le*s and al.so on 
the presene*e of any pr(*vious liing-disea.se of tin* work<*r. 

(iuile an amount of work has been done* on the 
cli(*mieal coiii])o.si(ion of silieioii.s elust to find out the* 
most peiteni (‘omposition in the causation of silicosis. 
From the result of all the investigations it .seems that 
“ free silica ” i.s the ineisi ilangerous form of elust to 
e*aii.se? silicosis. Silicates are less dangerenis though at 
one lime .serieile* eir silic'ate of aluminium anel polassiiiin 
(KaSAIOy a SlO.2 ‘JlI.jO) was thought to be more 
ebinge*rous than any oilier form. 

Silica dusts are iiilialed in the eleeper parts e>f 
rc.spiratory tract. 'Diey are then engidfeel by certain 
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cells coming into the terminal portions of air-passages 
and carried to the nearest l^^inphatie. There they lo<lge 
and gel dissolved in tissue fluid. Silica is an extremely 
insoluble mineral but investigations of King and Mcllor 
show that it gets dissolved in tissue fluid very slowly. 
As silica is a tissue poison it causes ne.erosis of the area 
where it gets dissolved and there is a surrounding re- 
action of fibrosis. It is why in silicosis tlie lungs become 
beset with nodules of fibrosis. 'I'he last International 
Silicosis Conference came to the eoneJusion that silicosis 
is due to “ solution ” of the silica in tissue fluid. If 
that is SO; it probably is right to say that the form of 
silica, combined or free, which is most soluble in the 
tissue fluid is the most dangerous form of dust. 

in onler to produce silicosis the dust must be ]>rc.sent 
in the atmosphere at a certain concentration. If the 
dust is diluted with air or by any other nuuliuni to a 
certain extent body can dispose of the dusts and no harm- 
ful eirect oetMirs. Cummings thinks that a normal man 
may work in an atmosphere unimpaired in health if 
the silica dust docs not ttxcrcd 5,000,000 jiarticlcs per 
cubic foot of air. This is almost the threshold ’’ iiumlwr 
of silica dust to produce disease. Any eoneentration 
almve this forhodcs danger and the m(»re the eoneeiitra- 
tioii the mure is tiie likelihood to develop the disease and 
to devcIoiJ it rapidly. 

'rile size of the particles also plays a great role in 
the production of the disease. 'I’lic smaller the particle 
is, the longer will it float in tlic air, the easier will it 
enter into the dee])er parts of respiratory tract and 
the sooner will it get dissolved, as smaller particles 
expose a greater total surface area of the dust to the 
action of the plasma. It is generally believed that par- 
ticles of 5 micron and under in diameter arc dangerous. 
This is known as " Elfeetive size range." Any j)arliele 
above this range is probably not dangerous emuigli to 
be taken into account. In fact most of the particles 
from the diameter of 10 micron and above eaiirmt even 
enter the deeper parts of the respiratory tract. 'Fhey 
are caught by the cilia of the mucous irn'inbraiie of the 
upper air passages and are thrown out. Thus they have 
no effect. 

Once a worker gets silicosis he is almost certain to 
die of tuberculosis in later years. No definite reason 


could be given for this susceptibility of the silicotic to 
tuberculosis. But it has Iteen found to be true. Many 
authors believe that tuberculosis and silicosis are 
inse|)erablc conditions, that is, when silicosis is present 
there is every likelihood of tuberculosis being present 
too. In my own investigation among the South Wales 
silieutie-eoal-miners, no element of tuberculosis in some 
of them could be detec'ted even by the most laborious 
search by clinical and postmortem examinations. We 
may, therefore, Indieve that though silicosis makes the 
person very susceptible to tuberculosis, tuberciilusis is 
not universally present amongst the silieotics. But this 
cannul mitigate the dangers to which workers in all 
silica industries are exposed. 

It will be realized from the names of tile industries 
mentioned that many iumdred thousands of workers arc 
working in an atmosphere laden with silica dust. In 
Europe, America and South Africa a great amount of 
work has been done on preventive measures. 'i‘he 
faetorie.'i or the mines must be well ventilated, water 
sprays are used to bring down the dust particles and 
masks arc used, 'riiere are many devices for all these 
preveiilive measures wliii‘h are suitable to particular 
conditions. By thest; measures they have brought down 
the number of silieotics. This is a gain not only for 
the workers but for the ea 2 >italists also. For each ease 
of silicosis, by the Compensation Act, the authorities 
have to pay quite a large sum of money as eoinptmsation. 

it is unfortunate that almost no work has been 
done on the ‘ dusty industries ’ in India. We have many 
industries where silica dust is given out in clouds and 
it is likely that many of Ihe workers are falling a prey 
to this disease and later to tuberculosis. It is urgent 
that w^c should eonduet investigations amongst these 
industries and find out the incidence-rate of this disease; 
and of lubereulosis. If required all the preventive 
measures must be adopted. The; sooner it is done, 
the better. 

The Tuberculosis Enquiry under the Indian 
lieseareh Fund Association has begun an investigation 
amongst the Jute workers in a Jute mill in the neigh- 
liourhood of Calcutta. Most of the labourers there are 
recruited from villages. We shall be able to see the 
eifeet of this industrialization on the rural people. 
Besides, jute is a dusty industry and we may .be able 
to find out w'hetlier or not there is any dust hazard in 
this important industry w'hieh is a monopoly of Bengal. 
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New Types of Vitamin-D (D, & D,) 

That c*rf»:()stcrol is not the only pro-vituniin I), 
has definitely been established in reeenl years 
(Windaus, Lettre and Sehenek. Ann, fW, 2 S, 1935; 
Windaus, Sehenek and Werder, /. Physiol. Phem. 

100,1 930). It has been found that irradiation <if 
7- dehydro cholestend ])repared from eholesteryl 
aeetate, j^ives rise to a substance of hif»:h antirachi- 
tic activity (24,000 international units per nif^. as 
eoj]ipared with 40,(K)0 units for vitamin which is 
obtained from erj^osterol). This variety has been 
known as vitamin 1 ),. 

A very recent observation ])y Windaus and 
Trautumann (/. Physiol. Phetu., 185, 1937) 

lias Kiven fuither proof of the above view. 
It Jias been shown that irra<liation of 22-dihydru 
ero^»■oster(;l yields a substance (m.p. 107-8°, 

(«)1)‘'* — 89'3) haviny* a hiyh anti-riekei potenc,y and 
showing: an absorption maximum at 205 m ft. as 
shown by vitamin Da and I),. This new variety 
of riek(*t-])reveiitinj*' substance has been termed as 
vitamin D 4 . 

This development in tlie line of chemistry 
of sterols and vitamin I), that sterols irrespective 
of the molecular weiyfht can be made to possess 
antirachitic projH'rty, will ad<l much towards the 
proj|:ress of science as well as towards the allevia- 
tion of human surt‘erinf»s. 

P. Nath. 

Influence of Heavy Water upon Amylase Formation 

(lermination of many seeds is associated with 
marked increase in their amylase activity. This 
increase is often due to the formation of several 
starch-splitting eiiy^ymes. Malted barley has been 


found to contain at least two distant amylases in 
proportions which depend upon the treatment of the 
grain. As water is an important factor in these 
changes and is also essential to the action of the 
amylases after they are formed, it is of special 
intt'rest, therefore, to study the infiuence of lieavy 
as compared with ordinary water upon the genera- 
tion of amylase activity during the sprouting of 
barely. 

Oa hi well and Doebbeling (»/. Jiiol. i'hvm, 

479, 1938) have performed exi)erimenfs to compare 
the amylase activities of barely grains before 
germination with those of grains which had been 
allowed to germiiiatt' in water and in ditl'erent 
concentrations of lieavy water. The comparisons 
were made at definite intervals during the course 
of germination and also at what ai)peared to be 
the same stages of germination of the grains. The 
concentrations of heavy water studied were 1 , 10 , 
50, 100%. 

The authors conclude that heavy water is not 
ap|)reciably unfavourable to the metabolism of this 
grain even when pri'seiit in concentrations many 
times higher than those which arc probably 
normally encountered in nature. 

Hundred per cent heavy water, however, had 
a markedly unfavourable infiuence upon the rate 
ami extent of the sprouting of the barley and upon 
the generation of the amylase activities which is 
affected in the same direction as the germination 
of the grain. Moreover, the unfavourable iu- 
influence of the higher concentrations of heavy 
water was much more pronounced with the starch 
splitting (a-amyla.se) than with the .sugar forming 
(H-amylase) activity. 

--7/. N. B. 
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Royal Asiatic Society of Bengal 

An Onliiuify Mnnihly MiM'tinji: nf tlio Royal 
Asialii^ Socicly oi* Hcnnal was licM on iVloiiflay the 
41 h July, 19JS, at Ti-JO p.m. 

TIk* t'ollowinj' (*an<rnlates wore hallotej for as 
Ordinary Members: — 

(1) Andrew Meharen Oarstairs, M.A., Benfifal 
(Miamher of (‘oimneree, Oaleutta. 

ri) Svv\n'al)hivt Mo/iuudav, M.A. 

Masler, Rajhiimar Oolleye, Raipur, 

(\l\ 

The followin}^ papers were read: - 

(1) (Miiiilaharan Oliakravarty.- Kaslnallia 

Bhatpi and Ids works. 

A fairly lar^e number of small treatises, 
prinei]»ally on I’urana or Tantra to])i<*s, aseribetl 
to (»ne Kasiiidlha UJiajta IJhada of Benares, alias 
SivanniKlaualha, ,are available in maiiuseripts in 
dilT(‘rmit parts of liulia. But very few of these 
works have been broii«:li1 to the notiee of scholars 
either Ihroiuih descriptive notes or through print. 
Bittle again is known about the author. So an 
attemi>l has been nuule to collect an account of these 
works as well as of the author so far as could be 
gathereil from a survey of them, mainly on the basis 
of the manuscripts of a large number of Kasiiiatha\s 
little-known works, belonging to the Rcyal Asiatic 
Society (d* Bengal. 

(2) R. Brace Lewison. — Folk-Lore of the 

Assamese. 

A collection of J9 Folk stories, in English 
translation, collected during the author’s ten years’ 
residence in Assam. Narrator’s name given in 


ItM 


each ease. The stories are (*lassifi<‘d as historical, 
moral and amusing. 

The following exhibits were shown and com- 
mented upon : — 

(1) M. Midifu/.-ul Haip— A note on a IVrsian 

Manuserl]»l of Saha 'if i-Shara ’if of 
Muhammad * Askari-al Hiisainl ’ id' ltd- 
gram. 

The manuscript, which comprisc‘S the* biogratihi- 
(‘al sketches id' the Persian tirose wri1i*rs of India 
and Iran, has reemdly Imsmi aecjuired by the JUiyal 
Asiatic Society of Itcmgal. 

The manuscript is {ippanmtly uniepu* as no other 
eiipy is known to (‘xist in any well-known library. 
A feat tire of the manuscript is that it is tin* author’s 
autograph copy. 

The author, Saiyyid Muhammad ‘ Askarl bin 
Saiyyid Khurshid ’ Ali, was born at Bilgram. He 
w^as a talented Persian scholar and poet id' his age. 
He composed the Saha’if in 121J .\.m. (ISIo Hi 
It cordains valuable data regarding tin* Persian 
prose-writers in general and the eoidemporary Indian 
writers in ])articular. There are several interesting 
specimens of the compositions of the Mughal kings, 
princ*es and princesses. 

(2) Uhintaharan Fhakravarty. — Manuscript 

of a hitherto-unknown work of the 
Pardminda School. 

The only work so far known expounding the 
doc'trines and practices of the litlle-known but cosmo- 
politan Parananda School of Tantric worship, which 
puts a taboo on ritualistic details as also on animal 
sacrifice, which apparently is an essential feature 
of Sakti-worship, api)ears to be the Parananda SutrUy 
published in the Back wad’s Oriental Series (Volume 
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JjVr, Uaroda, 1931). The Royal Asiatic Society of 
Beiijral possesses a fragmentary manuscript of a 
small work, called the Pdrdmdnandamatasamurnha. It 
fjives a brief account of the school. While the 
printed text, whicli is diffuse, is at times obscure, the 
present work, thouKli of small extent, is clear and 
systematic. 

(3) Jlaini Jb*ashad. -Habitat j^roup of the 
>»o‘>:ule-eyed ti.sh or mud skipper 
/Vnop/i fhubnudnn scli htss( ri ( l^d las) . 

(Jobies (.f the f»vnera !*crinitfi1hnlmftdon ami 
Periopthalmns reprc'seiit, in tlieir habits, two of the 
most terrestrial types amon^ fishes. They fre(|uent 
the sea shores and estuarine mnd-tlats of the lnd(»- 
Pacific Region, and are sometimes found considerably 
above fin* water level, on aerial roots of plants and 
other objects that may lie present in their habitat. 

The mud ski]ipers breathe atmospheric air 
direct, and their skin is especially mmlitied for 
cons(*i’vin‘»’ moisture. Their eyes are well adapted 
for a sharj) aerial vision, and they nse tlieir highly 
muscular pectoral tins foi* locomoticn on land. They 
teed on small animals that are left stranded on the 
mud-tlats by the recediim* tides. 

The exhibit sliows a portion of the foreshore of 
Matlah at Port Panniiiji. The <lvvarf Sumlari .shrubs 
(Avicennia onticiiials L.) with their aerial roots 
form a chara(‘terisl i«' feature of the habitat. The 
other not (‘Worthy inliabitants of the mud-Hats or of 
the associated saline |>ools are the (^rabs, Vanuui 
Uitvrnhi ( h'abri<‘ius and (idasimns (tiundiprs 
Latreille and tunlhisrs of the family ( N’rithiida*. 

National Institute of Sciences of India 

An Ordinary (b‘neral Meetiiijr of th<* National 
Institute of Seieiu'es of India was held in the Library 
Hall of the India Meteorological Department, Poona, 


on the 25tli and 26th July 193S from 9 a.m. to 11 a.m. 
and 3 p.m. to 5 p.m. on both the days. 

A Sympo.sium on “ Weather l*rediclion ” was 
held, in which the (Ah.straets of papers to be read 
eiielo.scd herein) jirojiramim* was as follows: 

Dr (\ W. U. Nonnand. Opening- remaiKs. 

JjffHf/ Nfnu/v Fonrast — 

Dr S. R. Savnr. — Seasonal forecast injy in India. 
Mnlium Uamfc Fnraasls 

Mr S. Pasn. -Kranz Paur’s forecasts f ir 10 
day jicriods. 

Daify Forecasts — 

(1) Air mass analysis and short period 
weather forcersts - 

Dr S. N. Sen. — .\ir ma.ss analysis a.ni short 
period wcatlnn* forecasts. 

Dr S. K. Jb*amanil<. Application of air ma.ss 
amdysis to the prohlem uf foriMsist im,; of nor' 

westers in Penpal. 

(2) rpp(‘r Air Data and Wisithm* h'orc'casts- 

Dr K. R. Kamanathan. I'pper air data and 

weather forecasts. 

Dr N. K. Snr. -Iait(‘nt instability in tin* atmos- 
phere and its coiis<*(|ue!ices. 

.Mr S. P. Wnkiteswaran. Pain fall due to 

winter disturbances and tlic a.ssociatcd iippi'r air 
temperatures over Aj^ra. 

Dr S. K. Pramanik. -I’tipi'i* air data and 

weather loreeasts. 

(3) Pereeastinj^ for aviators- 

Mr P. JL Krishna Ifao. -Weather foreeastiiii* 

for aviation with spi'cial referene(‘ to local fonM*asts. 

(4) Kinematieal Methods in Weather Fore- 
ea.slin^ 

Dr S. K. Pa nerji. -Kinematieal melho(is in 

weather toreeaslin*^. 


Vol. IV No. 2 
AUGUST 1988 


:W7 



Book Review 


The Metalmmujist's Manual, (Cheap Kdititm with 

Hupplement) by 7'. O, Jiamford, M.Sc., and //. 

Harris, M,Sc„ published by Chapman and Hall, 

Ltd., London, Price 7s-6d. 

This book is iiiteoded for the use of 
luctHllurifrists, students at uiiiversiti- 

ies and teehnieal schools of enj^ineers and of others 
interested in metals. In accordance wHh the object, 
emphasis hjw lieen laid more on the yiractieal as- 
pect of the subject than on the theoretical back- 
jifroiind. In fact the book is one of the few publi- 
cations on the essentials of motallurfry. The book 
is divided into seven chapters; each chapter {fives 
a fairly clear account of the subject included in it. 
(Iiapter 1 deals with samplinif and assa^injf of ores 
of copper, iron, manganese, gold, silver, platinum 
and other important metals — ^their (|ualitative and 
quantitative examinations. Chapetr 11 provides 
sound methods for the complete analysis of both 
ferrous and non-ferrous alloys of every day use. 
(chapter TIT is devoted entirely to the complete exa 
mination of fuels and refractories, (’haptor IV shows 
ill a very precise way how to calculate furnace 
charges — an information which is of fundamental 
importance to the beginners and workers in the 
metallurgy, (-hapter V gives a clear and complete 
account of the methods available for the measure- 
ment of high temperature and the procedures 
actually adopted. Thapter VI deals with the 
practical sides of metallography and industrial 
alloys, which are very well treated. Chapter Vll 
contains a summary of the manufacture of non- 
ferrous castings. 

The tables appended at the end of the book 
serve a variety of purposes and are seldom found 
together in any single text book on metallurgy. 

The book can be recommended to metallur- 


ISB 


gists, students of metallurgy and to otheis interested 
in metals. 

- IL N. D. G, 

Television — Thkouy and Phactick — by J. //. 

Neyner, /i.Sc., A.C.G.I., A.MJ.E.V., Secmid and 
Revised Edition. (Miapmaii and Hall Ijtd., 
London 1937. 

AVe w'elcome this new edition of the well-known 
publication by Mr Reyncr. The old ctlition has 
uiKlergoiic extensive changes and a large portion 
of the new edition has practically been re-written. 
The book is divided into two parts, the first dealing 
with the receiving technique and the second with the 
transmitting technique. As stated by the author more 
stress has been laid on the fundamental principles 
of the subject — and these have been very lucidly ex- 
plained — than on the detailed deseripLons of actual 
methods and systems. The serious student of 
Television going to take up the study of the sub- 
ject will find tl.e book extremely helpful. An 
excellent survey of the ])rinciples of both transmis- 
sion ami reception, particularly of the modern 
systems, is given. The treatment is logical and non- 
mathematical and the author has been able to bring 
home to the reader that Tehivision to-day has passed 
the amateurish stage and has attained a sort of 
stability based on strict scientific principles. Tnspite 
of the opinion expressed by the author that in an 
art like Television, which is changing so rapidly, 
detailed de-scription of an actual working apparatus 
may .soon become out of date we would have liked 
to sec .such dis(?uSsion and description of some of the 
actual modern transmitting and receiving apparatus 
which are in more or less common use to-day. We 
hope it may be possible to include this in future 
editions of the book. 

— K. R. 
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BOOK REVIEW 

InTKUMKDIATK PhACTKAI. (jlKMlSTItV. hjf Prof. P. li. 

,Sarli'(tr, J).S(\, Puhl'tsUed hif //. CUallcrjvc tV 
lOf Shatnnchanni I)v Slrcrl, Calvutln. Prici‘ t /.)- 
First Edition, lUdS. 

This book is iiitt‘inbMl 1<> imooI llio rt‘(|uiiTiu(‘iits 
of the liilcniK'diato Sludoiils in ])rarti(‘<Ml cluMiiistry. 
It fully covers I he syllabus of Ihe Caleutta Tniver- 
sil,y and Daeea Inlennediate lioard. Tin' experi 
nients liave been very larefnlly drawn up and the 
description is very hu'id and ilear. 'Phe lamU seems 
fairly tlioron^h and syslenialie, and Ihe subji'cl- 
matter has been well-a!*ran.L‘ed. The Intermediate 
students in science will have to appear at the pracli^ 
cal examination from this s<‘ssion ; and it is <|uit<‘ 
in the tit ness of things that tin' aulh<u‘ produced a 
really y:oo<| b»)ok foi* the students. Ilis book has 
Ireeti a <listine1 improvenieni upon tin* <‘xistinj*- ones 
on the same subject and the students are sure to be 
benefited by this timely pul)li<‘atioM. 

Ib'si<les the jiractical <letails, the book contains 
a world of useful information tint in a popular way. 
This will ^‘o a lonj,*' way to crcal<‘ a tast«* for 
chemistry for tin beginner. The book is well 
bound but tin* printin<i' b'aves much to be <h*sired. 

- P. E. I). 

I^Af (b’i/nv.\Tio\ IN India, t)tf P. M. (ihnwr. H.Sr., 
Indian Jmc Uvsrarch Jnstiinfr, Xamhnni, Ranchi, 
Rihar, India, t'd.li. Price Its. d/-. 

'Phis is a practical manual of bo* milt ivat ion 
wbicli is one of India’s present day monopoly 
trades. This book deals with the i'ntomolo5vical 
study of lai' insects with their ncof^ra phical dis 
tributions in various parts of the world, A statistical 
report is juiven about the im rea.se d ])roduction of lac 
firovyj! in India, Ibiiiiia, Ih'itijL'kok and Sinjiapore. 
Detained methods which have' been worked out at 


Namkum to combat lac pests, which are the chief 
destroyers of lae insects, are discussed. The diflerent 
soil treatments with manures an<l fertilizers for the 
improved ^rowth of lac hosts thus causinj*' increased 
production of lae are described. This book is intend- 
ed to sfive the necessary information rejiardin^* lac 
cultivation in India and is likely to be much valued 
by educated lac cultivators and ownc*rs for the 
improvi'nu'iit of lae jiroduction. 'Phis book may be 
recommended to all concerned. 

/>D n///u noth f / h osh . 

Anncai. Ki;vn:w or IbociiKMicA i, and Ai.mkd ItrsKAUcu 
IN India, FoI. J'lfl. Pntdi.Khcd tuf the Societif of 
Riohhfieat ('heniisis, India, Rantfalore. Price Rs. d 
or .v//. a. 

The late.sl volume, of tiie series has come to be 
rc»:ar(lcd as a stock takin.n' of the proj^ress of bio- 
chemist ry and allii'd researches in Imlia tluriit/jr f/ie 
year I9d7. 'Phis review deals in a nut-shell with nil 
the contributions wliiidi worki'rs in India and Indian 
research workers abroad have mad(‘ to tlu' a<lvance- 
ment of biocln'mieal knowh'il^e during the last year. 
The different chapters include -Vitamins, Proteins, 
Knzymes, Pharmacoloiiv, Human physiology, Patho- 
l<»^y and P>acteriolou;y, Pood ainl Nutrition, Micro- 
biolof^yand PeruK'nlation, Plant Physiology, ( ’hemis- 
try of plant products. Phytopat holoj»y-Alycoloj*y, 
PhytopatTitilofiy-Pntomolojiy, Soils, Pertilizi'rs and 
Manures, Animal Nutrition and Dairy Science, 
V'eterinary Science -whi<‘h are written by special- 
ists in their n'spective fields. 

'Phis Ki'view can be confi«lcntl.y recommended to 
all, who wish to havi' a <-onnected impression of the 
biocluMnical (Mint ributors by Indian workers. The. 
prestMitatitui and printing- are exci'llent ami the book 
is remarkably free errors. 'Phere is a full biblio- 
••raphy with each chapter. 

Iiai<ijfanafh (ihosh. 
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Letters to the Editor 


{Thr Kditor ia not responsible for the views expressed in the Utters.} 


Epidemic Dropsy and the Contact Infection Theory 

In th« invostiiTHtions of Lul, Tlay ami Ghosal* on opidcMiiii* 
dropsy it lias been slated that as the nuinbor of rooms 
piT person inereases, the incidence (of opideniie. dropsy) also 
rises, a finding which goes against the contagion theory,** 
(p. 209). As this statement ajipenred lo be prima facie very 
pt'culiar it was considered worth while to go into the statis- 
tical analysis employed which could lead to such a conclu- 
sion. It is difficult to imagine a disease whose incidence will 
increase with the decrease in congestion. 

A scrutiny of the statistical analysis indicates that it is 
bas(Ml on faulty methods. The analysis suffers from the 
following two errors: — 

(1) The partial correlation, the interpretation of which 

leads to the above concdiisioii, has Iweii calctilatisl 
according to a wrong fuel hod. 

(2) No test has been applied to judge the significance 

of the partial correlation, which alone could have 
justified the above statement. 

In working out a partial correlation same number of 
observations must be taken for all the variables and the same 
set of values for each variable must be used throughout. 
Neither of these conditions is fulfilled in the above analysis. 
Tlic variables are — incidence, rooms per person and size of tin* 
family, the last variable being the one to be eliminated. The 
number of pairs of observation is 30 in one case and 16 in 
the other two c.ase«s. Moreover, the values of two of the 
variables, namely, imddence and rooms per person, have been 
found by one method in the first case and by an entirely 
different method in tlie other two cases. Thus the value 
obtained for the partial correlation is not a valid estimate nor 
does it enable us to apply any test of significance. 

The correct value of the partial correlation, which can be 
obtained from the two tables containing 16 pairs of observ- 
ations each, works out lo be -f O‘3963 which is practically the 
same as obtained by the authors themselves, namely, -f-O 3976. 
This is merely a coincidence and should not be taken as a 
justification of the faulty method. Only 13 ilegr<‘es of freeiloni 
are available for the correct value and Fisher *s table’ gives 
the expectcil 5% value ns 0*5139, which shows that the partial 
correlation i.s not significant. Hence the .statement quoted 
above is liot justified. All we can say is that the evidwee in 


hand do*.i8 not contradict the hypothesis that for a family of 
a given size the incidence of epidemic dropsy is independent of 
the rooms per person. 

12-11, Hakul Hagan How, B. Chatter jec. 

BliownniiMire, ('Jalcutta. 

20 6 1938. 

* f-ial, Roy and Ghosal, Ind. Jour. Med. Kes., /5, 1, 163-259, 
1937. 

* F'ishcr, AStnIisticnl Methods for Research IVorkers, 4th ed., 
188, 1932. 

Efficiency of the ** Entoray ** MosquitO'Catchlng Machine 

The inventor of the Entoray *’ machine claims that if 
the machine is installed in a place it will cat<*h - most of the 
mosquitoes of the place and thereby reduce the im*idence of 
mosquitoes in the surroiimling areas within a spwified radius. 
Senior White* et al have testeil the efficiency of the machine 
and one of their conclusions is that ‘4t is not capable of 
making any statistically significant difference in mosquito in- 
cidence even within a few feet of its point of operation,** 
(p. 629). 

A .scrutiny of the data and the statistical analysis thereof 
shows that the expc*riiiienf was not designed jiroperly and the 
methods employeil in the analysis suffer from serious defcs'fs. 
The following table gives the total hand catches of male 
movnuitoes for five consecutive years in experiment III (A). 


Experimental 

.Iren 

Control Area 

1 w'Kh. 23*^ wks. 

I 22 \vks; 

23-30 wks. 

346 

271 

326 

269 

105 

193 

92 

64 

99 

99 

41 

45 

82 

163 

55 

80 

67 

82 

81 

46 


If we compare the figures of |-22 wrecks for the two areas, 
when no machine was working in either area, it will be seen 
that while the incidence of mosquitoes was steadily falling 
in the experimental area, in the control area the incidence 
was rising since the fourth year. Moreover, in the fifth year 
the total catch in the control area rose for 1-22 w'eeks and 
fell for 23-30 weeks. This shows tliat some unknown cause 
has been operating in the control area which was probably 
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absent in the experimental area. As the actual experime.il 
with Entoray ** was carried out in the fifth year, the value 
of the second area as a contiol is extremely doubtful. 

Figures for 30 weeks for each of the five years were used 
in the statistical analysis which was carried out separately for 
the male and the female mosquitoes. Expected weekly values 
for the fifth year were obtained by extrapolating from 
straight lines fitted to four figures for each week. Deviations 
of the expected from the observed values in the fifth year were 
worked out. The mean of these deviations for the first period, 
namely, 1*22 weeks when the machine was not working, wa<i 
compared wdth the mean for the second period, namely, 23*30 
weeks when the machine was working. Fisher’s t test* was 
applieil to test the signiflcanee of the difference between the 
means of the two periods. The results of this test could not 
bring out any significant difference caused by the machine. 

The above method of analysis i.s faulty for the following 
rrason : — 

No t(^t has been applied in order to judge the significance 
of the straight line regressions. As a matter of fact, excepting 
a very few, the regressions are all insignificant even nt the 5% 
level. Hence there is no justification for working <mt the 
expected values from the straight linos. 

As anti-larval measures over a wide area were started only 
from the second year, the best proce<lure under the cinaims* 
tanees is to take the mean of the values of the second, third 
and fourth years as the exfiwded value for the fifth year. As 
the incidence of mosquito during the earlier weeks is rather 
small, it is better to leave out the figures for first few weeks. 
This will ensure homog<*neity of the figures for each i)eri<Ml. In 
the following table the non machine period has been taken both 
as 1-22 weeks and 16 to 22 weeks (the figure 16 has been 
taken arbitrarily). 


Mule. Female. 



f-22 

16-22 

23-30 

1-22 

16-22 

23-30 


wks. 

wks. 

wks. 

wks. 

wks. 

wks. 

Mean dev. 







(Exp.-Ob.) 

V3 

2*8 

87 

2*7 

97 

17*2 

Difference . 

74 

59 


14’5 

7*5 


Rtandard error 
Degrees of 

141 

2*36 


2'88 

3*86 


freedom . 

26 

13 


28 

13 


t 

5*23 

2*50 


5*03 

1*94 



I of male mosquitoes, while its effect on the female mosquitoes 
is doubtful. 

^ Tn the analysis of figures of experiment III (B) also a 
faulty methml has been adopted. Tn obtaining the values of 
mean frequencies have been U8e<l which is fundamentally 
wrong. Only tot4il frequencii»s should be use<l in test. The 
correct values of are highly significant with a positive 
correlation in the case of males and a negative correlation 
in the case of females. Thus in the ease of males the 
mturhino appears to increase the incidence and in the case 
of females the machine decreases the inci<!ence. The second 
result is definitely in favour of the machine but the first seems 
to bo somewhat improbable. The figures for the males suggest 
that the control area is under some unknown influence which 
probably is absent in the experimental area. Thus the figures 
for the control area do not provide us with good control figures 
for the males at least. 

We are, therefore, led to the following conclusions; — 

( I ) The experiments were not properly {danned ; 

(2) Defective statistical methods were a])plied in 
analysing the data which led to some positive 
statement against the machine. 

(3) A proper analysis of the data establishes the effi- 
ciency 6f the 'machine at least in some cases. 

I2-B, Bakul Bagun Row, B. Chat ter jee. 

Bhowunipore, Caleut ta. 

20 6 1938. 

' Senior White, T^nl, Adhiknri, Swaroop — Ucc, Mat. f^vrr, 
/nd., 6, 595 629, 1936. 

* Fislier, StatisHoat MrthoilH for ItvHenrvh Worlrrs, 4th ed., 
151. 1932. 

RealHtivlty of Thin fllinH: Caeafum 

In the last issue of this journal* nil expression for the 
dependence of (dectrical resistivity on the thickness of metallic 
films was derived on the assumption that elwtrons eolliding 
witli either boundary suffer niiidom scattering, and the formula 
obtained, c.f/., 




wlicrc pt is the resistivity for tliiekness f, 
p * „ » material 

A „ clcelronie mean free path in bulk material 


Comparing these observed values of / with those expect<Ml 
by chance alone, as given by Fisher,’ we find that the results 
are highly significant for both males and females, if 1-22 
weeks be taken as the non-machine period. If, however, we 
take 16-22 weeks as the non-machine period, moderately signi- 
ficant result is obtained in the ease of males and no significance 
is brought out in the case of females. Hence, on the whole it 
will be safe to say that tiie machine has reduced the incidence 


and 

was applied to I-iovell's* measurements of Rb films. It is 
proposeil to apply the same to Ixivell and Afipleyanls” 
nieasuremeiits on films. The following table presents the 

observetl, as well as the calculatofl values of p^^ 
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t in A 

5 • 

10 

16 

20 

80 

40 

PiXio-’u 


UO'7 

87*9 

to’o 

2F7 

17*8 

(expt.) 

I>, X 10“12 

172*S 

9S'7 

(i9‘l 

,5i.*:3 

89*5 

82*1 

(Lovell’s formula) 






p, X ib“sj 

2i0'() 


7({*;i 

(i0*(i 

41*7 

80*0 


(formula 1) 


A^li-50A 


60 

76 

100 

200 

800 

400 

600 

oo' 

1.5*0 

18’S 

11*8 

10*8 

9*9 

9*9 

9*4 

'I’O 

27*1 

IS‘7 

16*8 

8*8 

0*9 

5*9 

5*9 


80*8 

22*0 

IS*0 

11*7 

9*2 

7'S 

7*1 



It wouM a]»|M‘ar from tin* talili* (Iiat Iciuls to ivmaiu 
<*ons!anf tx'voad 3(X) A, Imt ai-tjially it ilccroasos vi*ry hIowIv 
niitl an an*urate ostimair of its vtiluo aflor 3(K) A was ia»l 
]K)ssibl(> fn)iii llif* f^ruiili in and Appicjards ’ pap«*r. It 

will ])♦' obsi*rvf<i that I'ornnila (1) fils in ^Yilh tho obsorvod 
data rutlior wall cxi'ai)! Cor tiu* intarijuMllata r4‘f>ioii 20 to 100 
A wlion* tin* discrepancy belween tlie observed and calculated 
values is *<|uife as pronounced as lulher more so than, in 
ease ol* liovell's formula. It is of parti<'ular iiitt‘r<‘st to note 
ill this connect ifui that recently Fuchs* has worhed out an 
I'laborate expression t<» account for tlie increased resistivity 
of iilms. He has considered «’ases of random si'attminj*' as 
well as those of partially elastic scalterinjr with itilTenoit 
refle<*lio]i coetticients. tVmiiiarino- his results for random 
scattering witli ours, »»• find that accorditiuf to him also, for 
values (d‘ t<; 15 or 20 A, tin* assumption of random seatter 
injf siifFu'es to brin^*' about satisfactory a^'^reement with Hu* 
observed data. As thicknesses exets'd some 2(X) A^*, Fuchs 
(‘(mcludes that surfaces apiiii increasingly favour random 
sealterinjr. For the intermediate rc^dtm 20 to 200 A” choosing 
suitalile values of rellectioii eoetUclents i.e., different dej^rees 
of elastic scattering-, In* obtains as ch^se agreement with 
observation as ilesireil, lluni^h it must be remarked that it is 
somewhat peculiar that colliding electrons at Hu* surface* will 
behave, om* way alien the film is either very thin or thick 
and nnother way for inlermeilinte ref;’ioiis. 

FurtluT details will be published elsewhere. 

Indian Associntion for the (hilt ivat ion 
of Seieni’e, 

210, Howba/ar Slri*et, H. Mnkhopadhyay. 

(•alentta. 

107-38. 

/»■ 

* Sr.it rivr and ('ulturr. May 1938, p. 626. 

»A. {\ B. Lovell, r,oi‘. Tloif. Soc. A 157, p. 311. 

^ Apph‘yjird. K. 'P. S., and Tjjvell, A. 0. H., Pror. Kay, 
Hov, A Vol. 158, p. 718. 

* . Fuchs, K., Proc. Parnb. Phil, Soe., 34, p. 100, 1938. 

The Structure of Sulphur Particles In Colloidal SuHpen.«»lon 
in Water 

It has been reported* previously tliajt tli.e .spontaneous solid 
depo.sits of eolloidal sulpliur, formed .as ii I'esiOt of .a very slow 
})rocosa of sedimentation, as well. }is tjio .elect roly t'*^ deposit 


obtairu'd on addition of a retpiisite ({uuntity of Nil', OH of* 
proper concciithition to the colloidal solution are erystalUiie 
and their slruclures an* exactly simihir to that of orfhorhombic 
.sii'lphtir or S„. 

ill ord(*r to arrive at a delinite (‘oiielnsioii about the real 
nature of Itw* eolloicijil .sul|)liMr parlieles in tli.e .stale ■ of 
siisp<*nsiun several alfempls wen* made also to study the 
solution by .\-rny dilVrm-lion im‘lhod,' but llu'v wen* all 
unsin‘ci*ss ful.' 

Recently we have been abh* to eome to a very detinili* 
coiielusiim as rejianls the nature of colloidal sulphur parlieles 
suspended in water. A totally new mi*thod of' sfiidyinjf h*.ss 
volatile rupiids by tin* X ray dilVr.udion method has be«Mi 
developed, which involvi>s in exposing;- Hie ruinid in small drops 
to the in<*id«‘nl radiation. With Hie nnnn^'enienls imlde, it 
w-as |io.ssible to I'ontrol the. si/e of drops, wliiidi in onr I'xperi- 
meat wa.s of the order of a millimeter. Wt* found -that jin 
the east* of colloitlal solution of sulphur, a drop tif tin* above- 
iii(‘iitiom*d si/(‘ r(*maini*d, on nii n\t*r:iu'e, undi.s1ni‘bed nnd 
prnctii-ally unchnn^ed for mort* Hmn half nn-hour inSpite tif 
(he iiu*chanical tlistnrbaiices dm* to tin* constani wtirkln^ tif- 
the pninps and tdher sources. 

It is also worlli m(‘iit ioiiin;^' lit'i'e that no chaiic-i> in tin* 
qunli-ly tif stdtitiou was lurt reed" and w'e 1iuv«‘ "atsd ntd tM*efr 
able to ‘observe any trace tif ctiaculnl ion of sulpliur p!irlieh*s 
ami tin* ’ eonsi*qin*iit tpiick deposition td’ sediments in tin* 
colloittal .solution uinh‘r tlie inHueiH't* of X rays. To test this 
point ;t st*t tif preliminary ex[n'rimcms w(*re iu‘ees.sary, For, 
if the lepiisition of suljihur takes place in this conditjou, 
any crystalline pattern obfainetl may bt* iliie lb these deposits 
ant) no delinitt* eonelusion re^ardin^ the nature of Hu* sqspendt‘tl 
sulphur particle may be arriveii at. 

A (|uanlity of the soliititm was^ eneltised in a .tliin-wnlled 
}»lass tube of about V5 nim. bore. 3'he tiibe was sealed at 
both ends ami -exptisetl to the X-rays (5ni. amp nf“35 
for about 10 hours. No si^jn tif sedimentation or any other 
ehange couhl lie detected. . , ...... 

The phottigfafihs obtaineil with eolloidal sulphur •dro[>S‘ 
exhibitetl a erystailine pattern but the -baek ground wa.s very- 
diduse owing to t)»e scatteting of X-rays liy ' the c lvatw‘ 
molecules in Hit* solution. Men.surpinents of • the sharp rings 
ami 1h»j vi.*iual e.stuna,tion of the relative intensities deftnit.ely 
sla^vy- the colloidal particles in the state of suspension are 
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also cryHtalline like ordiimry 'riie »letnih'<l deHeriptioii 

of the method and the result will be published in the huliiui 
Journal of yhysivn. 

Klmira I^oratory.of Physies, H. \i. Das. 

Tlniverhity Oollejfe bf Seienee, K. (ihush. 

('aleuttu. 

20-6-38. 

' hid. Jour. Phys., duly. 1938. 


brifjht (the so.i‘t(i]e«l ‘ hori/.uutal ’) are, ^lij^bill.V- ehmrtivie.MloWjl- ‘ 
wanls (towards the east), was diseeniible. 

AH the time the sky was eovered with a umfonn, thin 
veil of ha/,e. After 4.30 A.M., the southern pari t)f the hu/e 
thiekeiied into ehtuds, the luij^ht spot at B disappeared and 
the whole system vaiiishe<l not lonjf afterwards. 

On the eveiiinjj of the 22ad .lune, then* was ft ^[o‘o'd 
downpour of rain and the iiisht of the 23nl was eold and chilly.’ 
The haze on the morning of the 24th was presumably dui» to' 
minute snow crystals in the upper atmosphere, wliieli };ave 
rise to tlie unusual halo. 


A 1.11^ Halo with Partial Parhelln tlrcle aiul 
* Horizontal * Arcs seen at Hyderabad 


At about 4 A.M. of 24lh June 1938, I witnessed witai was 
undoubtedly an incomplete .system of lunar halos, with 
parhelic circle and so.ealhsl ‘ horizontal ’ arcs -a phenoutetion 
visible tfenerally in v«*ry hijfh latitudes. \ nuinli sketeh of 
the apparition uivlnjr the pnsithm of the numn in the eastern 
sky is enclo.sed herewith. 


The fir.st inner halo circle (jf U'hifr colour and about 
22J° radius was (‘omplete; the parhelit* (•ircle pu.ssiii^ throiij^li 
the moon and the points A, B, extended a eouph> of (te^rees 
beyond its points of inlerseetion with tin* hahi. Its p<uti<m 
inside the halo was faint, and at the points A, B, it 
presenteil the ap|>earam*e of soiiK'vshat roundish brijiht 
patches. 


. West 


** And 


• y Per 



South 


iTau 


There was no second halo circle of 45" radius, nor was 
there any sembltinee of the so-called ‘ vertical * line pussiiifi 
through the moon, at right angles to the jiarhelic idrcle. 
But at C — the topmost point of the halo, there 'was a .short 
bright (the so-called ‘ hbrizonttil ’) tangential arc, concave 
upwards, towards the west. 

By A.M. the lower (ejistern) part of the halo was 
wftil above the' horizon. * At D its lowest point, a short, fairly 


Beguiiipct, a suburb of Hyderabad, ‘ De< can.' ha's latitmh* 
17" 25' 54" North and siltitndt' 554 metres. 

Begum peK ‘ “'Mfoh'd.' XV B. ^K'han 

Deeeail, X. S. J;. ’ 

10 7 38. 


The Separation of Neuroioxin from the Crude Cobra 
(Nuja Maju) Vetioin 

Starling uitli n saniph* of crtid(> eobra venom the rn.l.d. 
of whieh for pigeons ( 3(X) g) \nus 0‘3 mg. it has been shown 
by ns' that tin* nenvotoxin- eonhl be conceniraleil in a protein 
fraefjon uliieh eonslitules only 5’2 per eeni of the protein 
content of the crude venom, t>r I mg. of the purilied produet 
eiintnined 59'li m,l.«l. 

l?<M‘e!illy we have ob;aine»l n sample df ihdu-ti (NUja 
Xaja) venom whie'h is ihnx* linn*s more netive than Hie 
xenoin which we used previously. Kxpei‘imi*‘nlk 'were there, 
fore nnih'itaken to .separate the nenro'toxin fren'ii lhi.*4’ su'trve’ 
.sample, 

A one percent venom solution is tirsf [»recipibi(ed at, 22 per 
cent .sofliijin snlphale eoneentration as mentiom'd previously 
{fuo.ril). The tiltnite then pn‘cipitHteil ut 29 pw,r.C«.Mi,t ftodium 
su1)ihate eoneentration by tin* addition of more, '44. pi'C .ci^iit 
sodium sulphate solution; The mixture is filtuixH;! .undi.tltt* 
tilt rate is treated \yith alore solid sodium :sulp)uit.e .so asl l-o. 
bring the concentration of tin* salt to 36 per cent. T^ie 
precipitulc formed is soparuled by jilh-H4iort.. The active 
principle in the till rale is {irecipitated by sodiuin-tungstate 
and sulphuric aci«l and eliile<l as destcribed 'in u previous 
paper by Ohdsh and He.- In this why a sample was obtained 
in which 1 mg. of prob'iu Was associhteil with iOf) in.l.d. 
When, to 8’5 mg. of thi.s product, dissolved in 4 c.i;. of iee.c.old. 
water, adjusted to /»H 2*8, 8 of ice-cold methyl hlcphoj' is 
added a prwipitale is tofmed. ■ • . i !> 

This pixKupilate containing the.. ■ native • jiriiH'i pip -H h 
separated by «.*entrifugLug und^Hieii waslibd with, cold 66- fM* 
<*cnl .methyl alcohol. It is found that MA rn.l.d,* :ar» amoc.ialt... 
e<l with (me ing; of ivroteiri of tliis 7 )rocipituti».. 'Vho. puviilad 
abnrotoxiii' sanupU* whieh < w'e ’ obt^iiM^l * pjfevioUHiy- stawtrng 
with n crude veinmi •.sniiiplo >(mj.»l. 0:3 nig.) eowMiiAvd <VJnly 


Vpl. IV. * 
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39‘6 per mg. of protein. Therefore our new prepara- 

tion is 2’06 times more artive than the one reported previously. 


Applied Chemistry Department, B. N. Ghosh. 

University (%)llege of Scienee, S. ft. De. 

Caleutta. N. L. Kundu. 

8-7-38. 


*Si'inicf ami CuUure^ 2. 585, 1937. 

*/)u/. ./oar, Mril, Ren., 25, 3. 1938. 

Note on the une of Mercury volume-meter for the 

determination of Specific Gravity of Timbers 

The nu'thuds usually oiiiployed in (letermiiiing the volume 
of a small speeimen of liiul)er are 

(1) liy measuring dimen.sions of (he spiH-Unen and then 

ealeulatiiig its euhie eonlent; 

(2) hy tlisjdaeement of water; 

(3) by displueemeiit of iiiereury; 

(4) by displacenieiit of any other liquid of known 

speidfie. gravity. 

Of these the first method is very simple and dire(d; and 
a number of ineasii remen ts are needed for aeeurate results. 
The se<>ond method is widely used, but it must Ik> eiiiphasi/.e<l 
that the timber s)>ivimen in this ease is always assoeiated 
with a certain amount of moisture absorption, and a eons<*- 
quent diserepamty in the results. The method is partieuhirly 
useless at tliffereiit stages of progressive drying. The praetiee 
of coating spe<dmens with piiratfiii iiivtdves further error in 
more than one way. 

Of instruments depending on the use of mercury, the 
Hreuil mercury volume-meter is very popular. The instrument 
is so df^igncsl that it re<*ords the volume in cubic centimeters, 
and the specific gravity is computed from 

TV 

where W~weight of the speeimen in air, 

K=:volumc recorded by the volume-meter, 
(talensity of water at the temperature of the 
experiment. 

This method apparently looks very simple. But the trouble 
with this method is that it is not at all easy to recover all the 
nu*rcury that penetrates into the timber pores. There is 
always left some amount of mercury inside the specimen, a 
matter wliich should not be overlooke<l. Besides, as a result 
of some mercury filling pores, the reading rccorde4l by the 
volume-meter cannot give a correct value for the amount of 
mercury displaces!. Consequently, a correction must be made 
to the above formula in order to arrive at a true value of the 


specifie gravity of the specimen under examinatioii, an4 the 
following formula was found to be best suited for the 
pur{K>se~. 

W 

SpocMc ({r«iTity= density of denaity of 

mercury at water at 
r-i "i. the traip. the temp. 

^ of exp. of exp. 

where If'j^woight of specimen in air, 

J' =volunic recorded by volume-meter^ 

fr^weight of speeimen in air after niereury 
displacement. 

The Bobertson-Brown displacement bottle also makes 
use of mercury, but was found to be not so accurate us the 
Breuil volunie-meter when worked out as above. 

Very little work has been done to iletermine the specific 
gravity of timbers by the displacement of some other liquid 
of kiiwoii liensity. The n*sulfs are likely to be affe<*ted 
btMMiiise of the absorption of liquid by the wood, or the .solvimt 
action of the liquitl on (he ingredients of tin* timber, or both. 

All India Institute of B. N. Mitra. 

Hygiene A Publi<* Healih, 

CaliMitta. 

14-438. 

On a New Rearrangement in the Thloeamphor Series 

By (lie action of iodine on sodiothiocamphor in benzene, 
two products are obtained, — an uiisaturated disulphide (1) 
b.p. 160*/ 10 m.ni., :ind an 1 :4 dithiokelone, bisthiocamphor 
(II) in.p. 180®. The compound (I) is obtained if the reaction 
is ttllowwl to take place at 0*, and the protluet is isolated at 
once from the reaction mixture. But if iodine is addeil to 
.Modiothiocumphor in bo’Mng lienzene, and the product isolalisl 
after 15-18 hours, bistliiocnmphor (II) results. 

The disulphide (1) does not react with hydroxylamine, 
liut gives tests of iiiisaturation, w'hereas the dithioketone (II) 
give.M a dioxiitie and an azine, tliu.s confirming the presimce 
of two — C:H — groups. The <liHulphide (I) when kept in cold 
for 2-3 days in contact with alcoholic potash (20%) is changed 
into the dithioketone (11). The same rearrangement is also 
i^tfocteil by heating the disulphide with a saturated solution 
of sodium bic.arbonate or even with a saturated solution 
of sodiuiii thiosulphate for 5-6 hours. The reaction of iodin^ 
on sodiothiocamphor can therefore I>e rapresented as 
follows: — 

CM CM CM. 

C.S Ns C S S C 

CH- -CH. 

ak KOM, NaHCO CM<| I /C H 

ai4cs ac »»4 on 

That sodiothiocamphor reiuda in the thiolic phase during 
the formation of bisthiocamphor is also corroborated by the 


IM 
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iBolation of a Hulpliide^ (III) },y tli« interac.Hun of 
f{‘Broinocaiuphor and BodiotliiotMiiupliur according to the follow- 
ing rcai*.tion: 




C.SN. 4- 


6r HI 
OC 


5 > 


e^i4 ■ 




* 

S. hCv 


Had 8odiotliio<;ainphor reacted in the, thioketo phano then 
iliiokctonc (IV) would have beer exiH'cteil. 




cy* 

/V 


^cv» 


14 


oc 


While the paper on biHthioeainphor wan publiHhed' the 
author explainofl the reaction by the aMHuiiiption of a 
0-Na-thiocamphor analogouH to 0-Na.Oamph<ir. But the, above 
observation leaves no doubt as regards the constitution of 
sodiothiocauiphor as well ns the nie<diuiiisiii involve<l in the 
formation of bisthiocamphor. Attempts were also made to 
isolate 0-alkyl-aiid 0-acyl derivatives of thiocainphor, but 
it has been observed that S-alkyl and S-ac,yl derivatives are 
exclusively formed by the action of alkyl io<1ides and acyl 
chlorides respectively on sodiothiocamphor. It has also been 
observed that ^-halogenated esters, Broinoacetic «*ster, 

^-Brom propionic, ester, Bronio malonic ester etc., give rise to 
H-substituted derivatives with sodiotliiocuniplior. It is there- 
fore definitely established that sodiothiocamphor unlike 
sodioeamphor behaves only in one phase and its constitution 
can be represented by (V). 


According to this assumption, the formation of all the 
C-substituted derivatives of thioenmphor can be ascribed to 
a rearrangement of radicals from sulphur to (‘arbon through 
the unstable intermediates which could not Is* isolated. The 
formation of iso Nitroso ihiocamphor (VI) accordingly, is 
now represented as follows:— 


CH 

S ”»4 C S- Nd C» 
" -CS 


I CM 

-■ s. MO 

cnom' 

(VI) 




The formation of Benzylidene derivatives’ (Vll) of thio- 
cHiiiphor by the action of hen7.aldehyde on sodiothiocamphor 
can be interpreted as follows: — 


CeHsCHO 

, C u 'S**- 

* ^ 14 V' « 

Alkali appears to lx* responsible for the above type of 
rearrangement, for if the condensation of aldehydes and thio- 
camphor be allowed t»» taki* place in presem*<? of alcoholic 
hydrochloric acid, the, remdion takes a different course with 
exchange of radicals, camphor ami trithio benxaldehyde (VJII) 
m.p. 226“ being the products of reaction: 


CH 

CM ^11 

i.CH C*M5 

•C.H,4 r 4.«*0H 

® 'c S (VU) 




^AC.hjCMO 


C.Mj MC 




The exchange of oxygen for sulphur in benzuldehyclo ia 
nothing unusual and has also ])een observe,d by Mitra,^ in tho 
case of thioacetoacetic ester. 

My sincere thanks arc due to Dr P. K. Bose for his kind 
interest in this investigation and also for the facilities of 
his laboratory. 


The details of these n‘sulls will he published in »lue course 
in the Journal of thr indian ('htmionl SorUfif, 


{ Mieiiiist ry I )epurtmont , 

University College of Science. Dines f’handra Sen, 

and TtH!hnology, 

(•alcutta. 

21 6 38. 


'Sen, J. Inti. Chtm. .Sue., 14, 215, 1957. 
’/hid., 751, 1935. 

n, 523, 1936. 

•Mitia, J. Ind. Cht m. Sov., 9, 633, 1932. 
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The Congress ^ President on National 
Reconstruction' 


Elsewhere in this issue, we ^nihlish « luonieutons 
proiiounceineiit by Mr Suhhas Chaiulra Bo.ie, 
President of the Indian National (?ona;ress, on the 
National lleeonstruetion of India. The Ponj^ress 
President advoeatos, in nnoquivoeal terms, for a 
Jar^e sealo industrialisation of the country, as the 
only sure reme<ly for solving*: the problems of 
poverty, unemployment and defence, lie also out- 
lines a clear-cut scheme for Inrj^c scale industrialisa- 
tion. When the National Government come.s, .says 
Mr Hose, it should adopt a policy of development 
of the mother iTidustries viz,, of pijwer supply, 
production of metals, of tools and machineries, and 
of essential chemicals and of materials essential for 
transport and communication. It should also train 
up the necessary technical stalT, and set up a 
National Research Council. Mr Hose sunf^ests that 
a National Planninpf Hoard, composed of eminent 
scienti.sts, industrialists, and public men should be 
set up immediately to draw ui) detailed schemes of 
proniotion of mothei' industries. 

We believe that the President has j^iven the 
much wanted lead to the country and his a<1viee 
should be accepted by the Conference of Industry 
Ministers of the Conf»:ress Provinces which is 
shortly goin;? to meet under his Presidency 
at Hombay. We hope further that the conference 
would not break up after merely passing 
pious resolutions, but should actually bring into 
existence the National Planning Board to draw up 


a detailed report on large scale industrialisation. 
This report, which we think will take from about 
six months to a year to take shape, will serve as, 
a guide not only to the Congress Provinces but also 
to others, and the (kmtral (Jovernment. We hope 
that the Report will create a clarity of vision and 
a correct definition of ideal, point out the true path, 
and thus remove the embarassing confusion of 
thought now prevailing all round the country. 

The magnitude of the confusion of thought and 
its paralysing action is not, we are afraid, properly 
realized. We take only one example, the Industries 
Minister of one Congress Province expressed recent- 
ly his determination to effect largescale 
industrialisation, but a little later in his speech, we 
were dismayed to find out that by largescale in- 
dustrialisation, he means cardboard manufacture and 
soap-making. He did not probably realize that these 
are very minor industries, and their introduction 
and .success as well as those of many others depends 
on cheap supply of power, of essential chemicals, 
and of raw materials; if supplies of these are en- 
sured, the minor industries would grow 
spontaneously without any state effort. To u,se a 
metaphor, the ministers are not attending to the 
.root and stem of the tree but to the foliage. They 
forget that if the root is properly watered, the foli- 
^age will take care of itself. Hut at the present times, 
.the Coverninent exercise no substantial control 
jover these key (or mother) industries and have 
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allowed them to fall under private hands. At any 
moment, these small seale industries where they exist 
may he killed hy corporations which control the 
mother industries. Further, these ministers, beiiif? 
new to their task, and heiiifi^ unahle to obtain 
the necessary technical advice from their subor- 
dinates, have not been able to obtain the proper 
pcrspeCTive with respect to industrialisation. The 
confusion is further accentuated by uncritical news- 
paper propa«:anda, and ])y the pattinj'-on-the- 
back-of such propa^fandists ])y hif?hly placed per- 
sons. Mr Bo.se has v(‘ry pointedly exposed the 
hollowness of the. claims of a director of industries 
who, havinjf introduced, acconlinjr to his own ver- 
sion, a cheap jnetlnxl of manufaclurinj; iimbn'lla 
handles, and bell-metal floods, tried to create the 
impression that he has brou}»:ht (»n industrial rej^e- 
neration for the province. ^Ve are afraid that he 
is not the only specimen of his class. 

In stranjjc contrast to the clarity and boldness 
Mr Bose^s pronouncement is the olThdal policy of 
industrialisation, or tinkering: with industrialisation 
which is exposed in another article in this journal 
“ Technical Aid to Industries by the (Jovernnicnt 
of India.’’ This will convince all readers that the 
juen who have been so lonj»: resi)onsi})le for the 
administration of Imlia want Indians to $>:row iio~ 
thinj*: but ‘ potatoes and tobacco.’ Stranf*:cly 
enouf,^h, they are supported, thmi^^h not orally, but 
by their action, by the extreme section of the Fon- 
f>:ress who mlvocate a return to the primitive forms 
of life— to the bullock cart, spinning? wheel, and 
the home-spun. 

We hoi)e that Mr Bose’s pronouncement will 


create the proper perspective, and if it is further 
backed by the report of the National Planning Com- 
niission, will chalk out the proper line of jiction. 
Let ns also hope that the pronouncement will cut 
the Indian Nation adrift from the philosophy of 
the hullcek-Ciart to which it has so long been tether- 
ed, on ac^eonnt of an incorrect appreciation of the 
importance of industries to the Nation. 

We do not minimise the evils that have crept 
into the modern eai»italistic-cum-seientific world. 
But these evils liave arisen, because man has gained 
considerable control over forces of nature before 
he has gained moral control over his own self. The 
developing iniraele of science is at our disposal to 
use or to abuse. But what should not he forgotten 
is the fundamental fact, that if popular leaders ami 
pt>pular governments are as intelligent and far- 
sighted as Mr Bose, if business men are more dis- 
interested, and if we all work tor social welfare ami 
s»)cial jnslice, we can, with the aiil i»f science, enter 
into an era of plenty and prosjmrity; where every 
man and w'oman in India can live in comfort which 
would have been the envy of Kinperor Shahjehan. 
Biologically speaking, life is a continuous process 
of adjustment and the tempo of mo(h‘rri scientific 
progress demands that the rate of such adjustment 
should be very considerably accelerated in India. 
The tradition should disappear that each genera- 
tion should live more or less under conditions 
which goveiau'd the lives of its fathers and should 
transmit to the next genemti(ui similar conditions 
of living. We wish to hold np before every inteli- 
gent man ami woman in this country this vision of 
new adjustment. Such a psychological change alone 
will give us the strength to overcome the enormous 
diffic’dties that beset our path in the evolution of the 
Indian Nation. 
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Address of the Congress President — Mr 
Sukhas Chandra Bose 


1 AM (Io<»x3ly n’ratoful lo you f<»r tlio honour you 
liavi* (lone ino by invitinjj nio to the annual nu'ernip: 
of Iho Indian Scdeiu'o News Assoeia1i(»n, whi('h is 
responsihlo for publishing the well-known scdentifie 
journal, “ Seienee and (hdtnr(\** You (^au iiiia^'ine 
iiiy teeliiif's in the midst of siudi a highly intelleeliial 
and eultured audieiu^e. Ibit tlnnij*!! I feel utterly 
i<»nora?)t and small in siudi a eomi)any, I welcome 
the occasion for more reasons than one. In the first 
pla(^e, J have a very hij^h apprc(‘iation of this 
valuable work that is btdn}*- dofie by Scif.nce 
AND Culture. Secondly, it is a privilejic to meet 
such distinf»ui.sh(*d scientists and have an opportunity 
of excharif?inf»: idt*as with them. Thirdly, it affords 
me some relief from the monotony and drudfifcry 
of my daily life and enables me t(» breathe a healthy, 
intellectual atmosphere thouj*:h for a short while. 
Last but not the least, I am j»reatly interested, as 
all of you undoubtedly are, in tin; applmation of 
science to the problems of national recon.struction. 

The movement for Indian emancipation has 
reached a staf»:e when Swaraj is no lonji'er a dream 
-no lonf*:er an ideal to he attained in the distant 
future. On the contrary, wc are within si^ht of 
l)ower. Seven out of (deven provinces of British 
India arc now under Oonaress Ministries. Limit(‘d 
thouj^h the powers of those j^overnmenls an*, they 
hav(i y(*t to handle the pi’ohlems of re(*oiislructioii 
within their respective domain. How are we to solve 
these x)rol)loms’? Wc want, first and foremost, the 
aid of science in this task. 

The Congress and the Task of National Reconstruction 

T have always held the view and f said so in 
niy presidential sx)eech at the Hariinira (^)nf?ress, 
that the party that fijrhts for frecnlom cannot 
ii(]uidate itself when power is won. That parly 
should face the task of i)ost-war reconstruction as 
well. Hence, Congressmen of to-day have not only 
to strive for liberty, but they have also to devolo a 


portion of their thoiujht and euorf»:y to problems of 
national reconstruction. And national rc(*onst ruc- 
tion will l)c ])ossi))lc only with the aid of seien<*e 
and onr scientists. 

Tlie President is wholeheartedly for Large-scale 
Industrialisation 

May I now, with your v>ermi.ssion, i>laee before 
you .some of my ideas on the prol>lems of national 
reconstruction.’ We hear very often now-a-days 
of scdiemes for hrinj»in“' about industrial ret'overy 
in this land. An officer in this x”’*>vinee 
recently wrote a volnmiiions ))ook on a recovery 
plan for Bengal. Problem we have to fa<fe is not 
iiidnstrin) recovery, however, but industrialisation. 
India is still in the pre industrial stajre of evolution. 
No industrial advau<*,ement is possible until we first 
pass throu}»:]i the lliroes of an industrial revolution. 
Whether we like it or not, we have to reconcile 
ourselves to the fact that the present epoch is the 
industrial epoidi in modern liistory. There is no 
escape from the industrial revolution. We can at 
l)e.st determine whether this I'evolulion, that is 
industrialisation will he a comparatively {gradual 
one, as in Creat Britain, or a forced mareh as in 
Soviet Jlnssia. / ftm afrairl that il has to be a 
foiTfd manh in this eountvif. 

Tlie Need of a National Planning Commission 

I have no doubt that when wc have ai natioiuil 
jrovernment for the whole country, one (if itfee;. first 
thiiif^s w'c shall have to do is to appoiJit a National 
Plaiinin*? Commission for the whole country. As 
a matter of fact our ministries in the seven provinces 
have already been feeliiiff the need of a uniform 
industrial policy and profframme. AntieipatiiiK 
this, th(^ Congress Working Committee passed a 
resolution a year ago, soon after the Cknigress 
ministries came into existence to the effect that it 
was nece.ssary to appoint a committee of experts to 
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advise the Congress Covernments on industrial 
matters. This view was confirmed by the Congress 
Premiers* Conference which met in M*vy, J938, in 
Pombay under my Chairmanship. Thereafter, the 
appointment of the Committee of Experts has been 
ijcfore the Working Committee and at its last 
meeting in July, the Working Committee decided 
that as a preliminary step, 1 shall convene a confer- 
ence of the Industries Ministers of seven Congress- 
administered provinces. I am stating all these facts 
to show that without waiting for the advent of 
Puma Swaraj, we are moving in the direction of 
economic planning. 

Though 1 do not rule out Cottage Industries 
and though I hold tluit every attempt should be 
made to preserve and also revive Cottage Industries 
wherever ]HJSsil)Je, / maintain that economic pianning 
for India should mean largely planning for the 
iiidustrialisatioii of India. And industrialisation, 
as you will all agree, does not mean the promotion 
of industries for ma»iufaeturing imibrel la-handles 
and bell-metal plates, as Sir John Anderson would 
liave us believe. 

J gratefully recognise the fact that your 
magazine Science and Culture has helped to direct 
intelligent thoughts in this country towards the 
problems of industrialisation. The articles published 
periodically on Electric Power Supply, Flood-control, 
Kiver-physics, Need (if establishing a National 
Research Council etc. have been highly illuminating 
and instructive. 

Principles of National Planning Outlined 

I should now like to make a few observations 
on the principles of National Planning. 

1. Though from the industrial point of view 
the world is one unit, we should nevertheless aim 
at national autarchy, especially in the field of our 
principal needs and requirements. 

2. We should adopt a policy, aiming at the 
growth and development of the mother industries 
m., power-supply, metal production, machine and 
tools manufacture, manufacture of essential chemi- 
cals, transpdrt and communication industries etc. 

3., We should also tackle the problem of lecbni- 
eal education and technical research. So far as 


IM 


technical education is concerned, as in the case of 
Japanese students, our students should be sent 
abroad for training in accordance with a clear and 
definite plan so that as soon as they return home, 
they may proceed straightway to build up new 
industries. 

So far as technical research is concerned, we 
shall all agree that it should he freed from 
governmental control of every kind. It is only in 
this unfortunate country that government servants 
are entrusted with scientific research on receipt of 
princely salaries and we know very well what 
results have hocn obtained therefrom. 

4. There should be a permanent National 
Research Council. 

5. Easily, as a preliminary step towards 
national iilaniiing, there should be an (‘conomic 
survey of the present iiidiistrinl position with n view 
to securing the necessary data for the National 
Planning Commission. 

These are, in brief, some of my ideas on the 
problems of industrialisation and national recon- 
struction and 1 believe they are held in common 
hy scientific men and women in this country. We, 
who are practical politicians, need help from you, 
who are scientists, in the shape of ideas. We can, 
in our turn, help to prox)agale these ideas and when 
the citadel of power is finally captured, can help 
to translate these ideas into reality. What is wanted 
is far-reaehing c.»-operation between Science and 
Politics. 

Divergence of Views in Congress Ranks 

Prof. Saha has in the course of his illuminating 
address, asked me what the attitude of the Congress 
is towai'ds the problem t)f industrialisation. 1 must 
say that all Congressmen do not hold the same view 
on this question. Nevertheless, I. may say without 
any exaggeration that the rising generation are in 
favour of industrialisation and for several reasons. 
Firstly, industrinlisatioti is necessary for solving the 
prohlcm of unemployment. Though scientific agri- 
culture will increase the production of the land, 
if food is to be given to every man and woman, a 
good portion of the population will have to be trans- 
fered from land to industry. Secondly, the rising 
generation are now thinking in terms of Socialism 
as the basis of national reconstruction and Socialism 
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presupposes industrialisation. Thirdly, industrialisa- 
tion is neeessary if we have to eonipeto with foreiy:ii 
industries. Lastly, industrialisation is neeessary for 
improvinjf the standard of living of the peoide at 
large. 

Question of Fundamental Unity of India 

Prof. Saha has asked another (pn'stion viz., 
whether India will he one nation when she is freed 
from Jlritish control. To this 1 may reply that we 
of the C.'Ongress arc eonseious of our respoiisihilit.y 
in the matter of achieving Indian unity ami 
solidarity. We want to go, not the way of (Inna 
hut the way of Turkey. Hut we shall have to work 
very hard indeed, if we want to hold together as 
o?ie nation when we are free. For jiromoting 
national unity and soli<larity, many things are 
needed n>., a common lingua franca, a common dres-s, 
a common diet etc. The Congress, as you are aware, 
has been advocating Hindustani as the lingua 
franca of this country. Hut I believe that what 
is wanted most of all is the will to he one nation 
anti to hohl together as om* nation, when foreign 
domination ceases. Thus, to my mind, the problem 


A Chinese Philosopher on 

A country ^s education is in j)rinci])le the same 
as an individual’s. A father or eider brother in 
arranging their son’s or younger brother’s education 
determines his a])proach according to whether lie 

is to bo a scholar, farmer, artisan, or merchant 

If he is to make baskets, they will not teach him 
something else. ...So with a country and its public 
education. The education is the means hy which 
it nurtures its own kind of people, welding them 
together as a whole that they may he independent 
and struggle to survive in this world where victory 
goes to the fit and defeat to the \infit. To achieve 
this end is. impossible with daubs of easternism and 
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of unity is largely a psychological problem. The 
people must be educated and drilled to feel that 
they arc one nation. Other factors, like language, 
dress, food etc. may help unity, hut cannot create, 
it. In addition to this national will, what is needed 
for maintaining national unity and solidarity is an 
all-India party. That ])arty is the (’ongress. We 
find in history that each country has produced a 
l)arty for the purpose of unifying the people of that 
country. The (^immnnist I*arly in Russia, the 
Nazi Party in (lermany, the Fascist Party in Italy, 
Kamal’s Party in Turkey are instamres in ])uint. The 
(\ingreKs Party in India will play the unifying role 
which the above parties have played in their 
respect ive count rics. 

Tict me, in eoncUision, thank you once again for 
inviting me to this function this evening. May 
‘‘Science ami (^iltiire ” have a long useful and 
]>rosperous career in the service of the nation and 
humanity and may the generous public come 
forward enthusiastically to sufiport this venture hy 
enlisting as siihserihers, hy making liberal <lonaiion 
and in other ways.* 

* Di^livrwl on the oeeiision of the Anniversary Meeting of 
the Indian Sriea»‘e News AsHOt'iatioii, 1938. 
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Westernism, to day learning .some foreign language, ; 
to-m<irrow establishing some special study, in; 
slipshod confused fashion hoping to reap the fruits.:! ^ 
Those who have a mind to this great business of;.; 
education must first recogni.se the two prineipleS j , 
of etUieation, the one the tool for manufacturing;" 
the people of the country, the other an indispens-^ 
able .means for understanding the world's] ? 
experience, for examining the tendencies all over' 
the world and the special characteristics of our own i 
race with a view to arousing its whole strength.' 

Hang 

Htl 



The Development of Electrical Power 
in the United Provinces 

A. N. Taiidon 

l)i‘|Hii'(iiu*Ml nf IMi,\ A I 'niv.-r^U^ . 


The (lovclopiin'iil (if (‘l(‘<‘lri('}il jmwor is a very 
iniporlant prohlcin, niid every (‘ouiitry in the 
present stnte of eeononiie struj^'^le hns to ^ivc the 
fullest iittention to it. As a matter of faet, tlie 
(lejifree of civilization of a country is now nu^asured 
l)y the (\iiantity of power a larj^e part of which is 
\>ouud to i)c electricai which it x)roduces. . Viieclrical 
^ power is now-a-dr.ys consum(‘d for industrial 
I purposes, for domes1i(^ use (lights, fans, and 
i}ioatiiij>‘) for traction (eh'ctrie trains) and for 
;af*:ri cult lire. The fij'ures for ail the |)rosi>erous and 
iindependent countries have shown that the indus- 
itries alone (*onsume the major part of the total 
Ipower supply (more tlian S0%). 

It is, therefore, evident that tlie question of 
develojiment of industries is (^los(‘ly linked up with 
the problem of idicap power supply. This is all 
the more important for the d(‘velopment of small- 
seale cotta#*’o iiidiistrii's, which can never prosper 
without a cheap supply of electricity. I can cite 
here the example of Japan where more than 50% 
of the industrial output is from eottaffe industries, 
hut lliese cotlajre industries are not worked by 
primitive maeliinery and manual labour, but fiy the 
up-to-date machinery. The use of up-to-date 
nacbiiwvy is jHtssihIc whvn the State has fissured 
cheap supjJy of ehudricaJ power. Kieittrical 
•ower has superseded fill otlier forms of powers as 
t has some advanla^es not ])osses.sed hy others. It 
5 , therefore, no wonder that the attention of the 
uhlie of our proviiu-e has been drawn to the 
roblem of ehejip j^enerjition and distribution of 
lectri(*ity. The (lovernment of the TJnited 
'rovinees has recently appointed a committee to 
ivestif^ate into a lew aspects of this problem 
ealinj*' imiinly wdth the (iue.stion of tarifTs, but it 
\ vejrreltable that the iiuestionnaire issued by 
lem shows a woeful bankruptey of ideas on the 


part of the mentors of riovernment. The cpiestion- 
naire shows that the mentors want the fitteiition of 
the public to be diverted, to use a fijrurative 
ian»uaj>:e. to the folia ffo of a tree and not to its 
root. What is wanted is a tborouj^h examination of 
the question of ‘,«:eneration and supply from the 
national point of view. 

The present slfite of eloclrieal supply in the 
province is hopelessly anticpiated. It looks upon 
ele(*tricity as an article of luxury, and the sup])lii^s 
ill the bi^ cities luive lieen entrusted to electric 
supply companies on terms, whiidi are (‘xtremely 
unfair to public interi'sts, and retard tlie frrowth 
of industries. 

The public supply of (‘leetrieity in this ])rovinec 
probably begins from 1915, and a few years a^o 
it was confined to a few bit? f'ities like ('awnport*, 
Lucknow, Allahabad, At>Ta, Henares and (Jorakh- 
pur. These cities have still t»ot their old supply 
(»ompanics. Hesides the above-mentioned cities 
electricity is also supplied in some district head- 
(piarters by oil entwine plants (capacity 250 kw — 
1000 kw). With the exception of Cawnpore, the 
cmisumption of electricity in most of the cities is 
confined t‘» domestic use (Jifilit and fan), municipal 
supply, i.(\, (street nnd power for water 

works) and for small planl.s like flour mill, etc. 
With the inaiit?nration of tlie (lanj^es Canal hydro- 
electric project, the idea of rural eleetrificalioii has 
also been iutrodu(^cd and in several western 
districts of the province many small towns 
having? populations of about 5000 and over have 
been supplied with electricity. The present state 
of electrifi(*ation is .shown in the map on the next 
paj^^e. 

No reliable estimate cf the total installed power 
in these provinces is available but my intimate is 
that at present the total capacity installed in the 
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province is about 65000 kw. including small oil 
engine plants and the hydroelectric power. The 
total consumption per year cannot exceed 200 
million units and the consumption per head of 
population is approximately 4 units per year. 
Even in Japan where the natural power resources 
are not so plentiful, the consumption per head U 
about 400 units per year. This shows the back- 
wardness of a major province of India in the matter 
of electricity supply. 

Out of the total installed power, 29000 kw. are 
installed in the (langes Canal hydroelectric grid. 
1 shall, therefore, proceed to describe this grid 
system in detail. 

The water of the (langes canal in its course 
from Hardwar to the plains passes over 12 falls, 
which range in height from 7 to 10 ft. Most of 
these falls are situated between Ilaniwar and 
Meerut, ami one is situated at Suiiu'ra near Aligarh. 
The (lovernment of the United Provinces, under 
the persuasion of the chief engineer of Irrigation, 
Sir William Stainpe, decided in 1920 to obtain 
electrical power from these falls and the present 
gritl system is an outcome of that scheme. It has 
been developed in these stages, the details of which 
can be read in an article by Sir William Stampe 
published as a supplement of I he Lrnder dated 
November 4. At the present time electricity is 
generated at seven falls and the capa< ity installed 
of the stations is as follows: — 


Bahadurabad and Salem pur 


(4X600 42X1000) 

4,400 kw. 

Mohammadpur ( 2 X 2000 ) 

4,000 


(^hitaura (2X1500) .. 

3,000 


8alawa (2X1500) 

;looo 

»» 

Bhola (4X375) 1929 .. 

2,700 


(2X600) 1934 



Palra (3X200) 

600 


Sumera (2X600) 

1,200 

>5 

Total 

.. 18,900 



Besides these, there are stand-by s. .*am plants 
at Chandausi having an installed capacity of 
9000 kw. and several other small oil engine 
generators (total capacity 1885 kw.) at Moradabad 


(500 kw.), Saharanpur (250), Meerut (250), 
Tundla (200), Aligarh (200), and Lhaksar (75). 
These stand-by stations are meant to supply electri- 
city when the water supply in the river becomes 
insuflficient during the dry season. It will be 
noticed that their capacity exceeds one-third of the 
total power developed by the grid. 

All the above plants which are situated at fairly 
large distances are intereonneeted by high voltage 
transmission lines. These lines are shown in the 
map. Out of the total generating capacity of 
28,900 kw. roughly 24,000 kw. are available for 
eonsumption at 1600 sub-stations on the system. 

The Capital Costs 

The total cost of the system is given as Rs. 348 
lakhs inclusive of all overhcfid charges. Out of this 
127 lakhs have been spent for geiieralion, 160 lakhs 
on transmission lines alone ami 61 lakhs for trans- 
formers ami switch gears, etc. The capital cost, 
therefore, comes to Hs. 1,204 ]ht kilowatt installed. 
Uor the sake of comparison I give below the capital 
cost of other hydroelectric phuits working in India. 


Rs. 

Tata Power Uo., Ltd. . . . . 550 

The Andhra \^\llcy Power Supply (\). . . 708 
Tata Hydroelectric? Power Supply Co. . . 566 
The (‘auvery scheme . . . . 550 

The Mumli Hydro-electric Works .. 3,844 


It is, therefore, evident that next to tlie Mumli 
scheme whieh lu)l(ls the WorhPs reeord in eostlineSvS, 
the present one has heeii the costliest. We, there- 
fore, cannot congratulate the sponsors of the scheme 
on having nehievetl anything to cheap generation of 
electricity. 

The cost of generation of the unit of energy 
is about 10‘4 pics and the Jrrigation Department 
expects that by 1940 41 this cost w’ould come down 
t»» 8*95 pies (i.c., ‘74 annas). The. cost of generation 
per unit in the ease of other hydroeleetric works is 
much less; in the ease of the Cauvery scheme it is 
3 pies (i.c., annas). 

Let us now turn to the rates charged by the 
grid supply. There arc 

(1) For Agricultural 

purposes. I anna per unit. 

(2) All units in excess 8 pies ( anna) less 

of 1200 per 2 pies for payment 

B.H.P. year within the scheduled 

time. 
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(3) For industrial use. At 1 anna 6 pies per unit 

subject to the sliding 
scale of rales. 

h’or the first 1320 units 

-/I 'fi 

Up to 1200 units after 
the 1320 units 
Next 900 -/0/7 
lieiiiainder -/0/2J. 

(4) For (loinestie use. At 6 annas per unit with 

a discount oT (> ps. per 
unit for pa yin on t 
within 21 days ot! pre- 
sentinj? the lull. 

It TUfiy be mentioned here tliat the rate at which 
water is supplied to the cultivators is even hijjher 
than the cxistinj*; canal rates. 

It is evident from what lias been quoted above 
that the (janjjfcs Canal hydroelectric scheme has 
been ecnceive<l on an extremely uneconomic basis. 
The hif»h capital cost is partly due to the fact that 
the whole load has been distributed over a very 
larf»:c area (about 4,000 miles of transmission lines) 
and a disproiKirt innately hif?h cost has been incurred 
in distribution. The initial objects that have led to 
the construction of such a Iqn^? transmission syst(‘m 
have been 


(1) to electrify HH towns most of which have 

a population of less than 20,000, 

(2) to supply power for inuiipinji: water for 

canal irrip:ation in the case of Kam- 
j^aufya and Kali Naddi Rivers, 

(3) to work the tube-wvll irrij;:ation scheme, 

and 


(4) to exercise aKricultura machinery on 
jirivato farms. 

The load distribution has been de as 
follows 


Industrial 
A frri cultural 
State Tube- Wei Is 
Domestic 


10,500 kw. 
3.400 „ 
10,970 „ 
2,900 „ 


Much has been made of supply of electricity 
for afjricultural power, for raising: water from wells. 
It is well known that the at?rieultural load is required 
spasmodically for only a few months in the year. This 
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has, therefore, substantially reduced the yearly load 
factor with subsequent increase in the pfcneration 
cost. The first principles of economies therefore 
tell us that electrical power is unsuitable for a^ri- 
cultural i)urposes. One can convince himself if one 
fimis out w^hat percent a jre of total power is used 
for aKi’icultural purpose in any other country. In 
Russia it is less than 2%. In (%ina where in 
certain places fields have to be irrij^ated from deep 
wells, as in Western U.R., pumps driven by oil 
onlines and mounted on tiiotor trucks are in use. 
If the (lovermuent is anxious to promote well-irri- 
jration, it ay)pears that the t«:rid s^’stem would be 
terribly expensive for on the averay;e only 100 watts 
are consumed per mile. The best solution appears 
to be motorized pumps, motive power bein^ obtained 
from petn)l or alcohol engines. 

It has been calculated that even at the present 
load factor, the cost price per unit at the ffeneratiug 
station is only three pies. I can, therefore, only con- 
c.liule that the supy>ly would have been eheaper if 
instead of tryiiiy*' to capture the public imayifi nation 
by the idea of rural electrification, the sponsors of 
the y*:rid system eoneentraled on the load in a small 
area round the j»:cueratinj^ station. It may be 
aryruetl tliat the power whieh is yreneraterl is much 
larjfer than re(|uired for these? regions but the map 
of U.P. elearly shows that j)raetically all the fjenerat- 
injr stations have a moderately biy? eity within ten 
miles from it, thus, for example, the station 
Dahadurabad is near Hardwnr, (.’hitura and Salawa 
near Muzaffarnay»:ar, Bhola near Meerut and Sumera 
near Alijiarh. These cities alone can easily consume 
all the power if it is really snpplie«l at a cheap rate. 
It ha.s been ary^ued that on account of the absence 
of any mineral area in tbe vieiiiity of the yreneratiiiK 
stations there was no possibility of any development 
near the }j:ene]’atiny? station but chemical industries, 
and other iiulustries which depend most on electri- 
cal power could ftourish easily if ijuwer was avail- 
able iit a much cheaper rate.* 

Let us now turn to the steam-driven plants in 
our i)rovinee and to the ]M)ssil)ility of a seheme of 
eleetrifieatioii by installation of stations run by 
lon»:-haul coal. Wc have, at present, steam-driven 
y»eiuTators in all the biyr and important towiLs of 

* It not quite true that, there are no minerals in the 
rejrion referred to. There are deposits of bauxite, and copper, 
and others, but probably their economic posibilities have not 
been explored — Editor. 
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the province. These stations are run by Electric 
Supply (^nnpanies w^hieh have fi:ot licences from the 
fiovernmeiit and have powers vested in them by the 
Electricity Supply Act of 1910. It is difficult to 
know Die exact cost of generation from the supply 
companies, as most of Dicm treat this as a business 
secret. We can, however, easily calculate the cost 
price of a unit of electricity from a station run by 
lonjr-haiil coal from the fields of Hihar or Ikiiffal. 
The ]>rice pm* unit will de])cn<l upon (1) the capital 
costs includinf^: distribution, (2) the fuel cost, and 
(3) the load factor. 1, therefore, proceed to examine 
the items separately. 

The cost of merely installing** a Kilowatt for a 
mo<lerat<‘ly sized station is about Its 200 We can 
suppose on the average that Its 250/- will be s])ent 
on distribution, i.e., makinj*; a capital cost of lis 450 /- 
per kw. It is easy to ^et money at interest and 
if we keep 5% for d(‘preeia1ion and 3% for mainten- 
an(*e and repairs, a sum of 12% fier year is needed 
on the eapital invested. A kilowatt installed pro- 
duces S7()0 units of ener}*:y per year but all of it can 
only be eonsumed in an ideal ease, (lenerally only 
40% is available. The overhead char^^es per unit 
therefore come to 

(450X 12 : 100) X ( IOOH>87(iO) X ( 10^40) 

- 24-: 100 annas 

(2) The cost of fuel depends iiimn the distance from 
the coal fields. As an up])er limit for the most 
western districts wc can take the price ])er Ion to 
be lls. 20/- for our province. Now, wc know that 
•only 1.5 lbs. of coal* are needed to pi’oduce 1 unit 
of electricity. The price of fuel per unit, therefore, 
comes to 21/100 annas, makinj^ a total cost of 45/100 
annas per unit for the western districts. (For the 
eastern districts Henares for example, the co.*?t cannot 
exeeetl annas). This price for v/estern districts 
as evident is almost half the cost price per unit of 
the Hydro-electric (Jrid electricity. 

* This is an avi*iaj;‘’ figure I'tir Orrat l^ritain. Siam* nf 

the luo.^t ertificiit steam plants consumo even less than a 
pouiul of eoal for j;em*iating one unit. 


The present situation of the supply of electri- 
city energy in one province is therefore wholly 
unsatisfactory. There is one more project known as 
the ‘ Eastern ^vUl and pumpitif? project * which is 
under the examination of the Government. In this 
scheme the object of the frovornmeiit is to generate 
770(1 kw. from a fall of River Tons near Rewa (state), 
and to supply it for pumpinj^ water to irri|?ate some 
parts of the districts of Allahabad. Mirzapur, 
I^irtabffarh and Henares. The price as estimated 
is Rs. 8S()/. per kilowatt which is rather larfi^e and it 
is doubtful if Die esDmate would remain even this 
after the completion of the scheme. 

In view, therefore, of the present unsatisfactory 
condition of the su|)i)ly of power I. venture to make 
(he followinjj: su«*p:ostions : — 

(1 ) That a power research hoard be appointcil 

in this province to study in detail 
about the quest ion of i)ower pfeneration 
and supply in this province and to 
formulate measures by which the 
j^(‘ncration of electricity may bo done 
by Die state on the lines of Soviet 
Uussia and Great Hritain. 

(2) The Government should also investit»atc 

into the methods l)y which proper co- 
ordination between industry and electri- 
lieation be established. No scheme of 
electrification can function well without 
proper co-ordination with imlustries. 

(3) In order tv cncoura'c the development of 

rationalized colta«:c imlustries the 
fi’overnment should establish model 
industries in important iilaees in the 
electrified area, and should olfer 
co-operation and advice to anybody 
who wants to run a cottaj»:c industry. 

(4) Defore launching!: any seheme the ffovern- 

ment shouhl see that the proper material 
and technical stall' is readily available 
in Du* country. If proper persons arc 
not available batches of younj? men 
should be sent to foreiffii countries to 
learn the technique of electricity gener- 
ation and distribution. 
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Technical Assistance to Indian Industry 
by the Government of India 


The (|ii(*stion of lochnical ai<l lo huliaii industries 
])y the (Joverinnont has been before the latter and 
the public ever since the later half of the Iasi 
century. After the disastrous famine of 1877-78 the 
(lovernnient of Inrlia ai)pointed a Kamine 
(Vnninission to emiuire into the causes and conse- 
(jueiices of famines. Amonj*^st their ])rincipal 
recommendations may be mentioned the followinjr: — 

(1) fn trealin»‘ of the improvement of ajjri- 

culture. .. .the more s<dentific methods 
of Kurope may be brouj^ht into practi- 
cal operation in India by the help of 
si)ecially trained ex])erts. and the 
same general system may be a])pruMl 
with success both to the actual 
operations of aj>riculture and to the 
preparation of the market of the raw 
a‘»:ri cultural staples of the country. 
There does not appear any reason why 
aclimi of this sort should stoji at agri- 
cultural produce ami should not be 
extended to the manufaclur(‘s which 
India now produces on a small scale or 
in a crude form, and which with some 
improvement miylii be expecte<l to find 
enlarged sales, or couhl takiv the place 
of similar articles n(»w imported from 
foreijiii countries. 

(2) The (lovernment mi»?ht further often 

afford valuable and lef^itimate assistance 
to private persons desirinjj: to embark 
in ii new local industry, or to tlcvelop 
or improve one already existing, by 
obtaining needful information from 
other countries or skilled workmen or 
supervision and at the outset supplying 
such aid at the public cost. 


Unwillingness of the Government of India to 

promote Industrialisation 

The rep<u*t of the l‘'amine Commission was 
l»uhlishcd in ISSO and it elearly recognized that the 
poverty ])roblem in India eoiild not ])e solved hy 
itiiprovements in agriculture alone, but by a 
simnlta)ieouN improvement of the industries, which 
was ctjually necessary. In spite of the re|>ort and 
popular elamour, little heed has been so far pai<l 
to its most im])ortant reeommemlatious. The Indian 
National (\mgress eaiiie into exist em-e in 1885 and 
since its third session it has been off and on urfiinf*: 
the (lovernmenl for spread of lechnieal education and 
encouragement of Indian industries. Since 1905, 
an Indian Industrial (.'ouferenee had nud for a 
number of years as an adjunct to the Indian 
National (’ongress and has repeatedly urged for 
measures for the eneonragement of imligenous 
industries, hut neither have the n'eommendaiions 
of the Indian Famine (A)mmission nor the representa- 
tions of the Imlian National (’ongress nor those of 
the Indian Industrial Conferences ])roduced any 
appreciable effect on the policy of the ( Jovernmeiit 
of India. 

Lessons of the Great War 

The out]>rcak of the (treat War in 1914 drew 
forcible attention to the exteiit of India’s dependence 
upon eouniries outside the llritisb Kmpirc for the 
supply of the many of the necessities of life for 
her people. It may be recalled that <luring the’ War, 
supplies of tlyes, important chemicals, many im- 
portiint medicines w(*re almost completely stopped 
and prices of textiles soaivd so high that poor peo- 
ple had to fall back upon old rags. The transport 
service was compIet(?ly disorganized as almost all 
raiiw'ay materials ha<l to be imimrted from foreign 
countries, mainly Kngland. The (lovevmuent of 
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India felt the necessity ftir a change in its indiiHlrial 
policy. Ill 1915, under the stress ot* war, the 
Ooverninent of India addressed the Secretary of State 
as follows: 

Afrer tlu* War, Iruliii will (‘onsidor horsoH* ontitlod 
to (ioiiiiind the utmost holp wInrU Iht (lOMM-nmont can affonl 
10 enable lior to lake her plaee, so far as eireuiiistunecs per- 
mit, a nianufaetiirinjf eounlry.^’ 

This policy was nominally accepted by the 
Secretary of State for India and the Indian 
Industrial (!onunission, under the chairmanship of 
Sir Thomas Holland, was appointed in 19H) to 
consider ami report in what ways this help can be 
pfiven. The (\)mmission formiilaled a comprehen- 
sive scheme for State co-operalioii in industrial 
advance. A subsidiary comniittee to the ronnui- 
aion was formed under the chairmanship of Prof. 
Thorpe of the Imperial (V)llej^e of Science, London, 
to consider the technical work for the scheme of 
state co-operation formulate<l by the Industrial 
Commission. The establishment of an All-India 
C.-hemieal Sew ice was recommended to exploit the 
chemical resources of India. The public pfrew 
suspicious that the <lepartinent would he completely 
dominated by service rules, and noii-Imlian exiierts. 
Sir P. C. Ray, who was a member of Thorjie C<mi- 
mittee, wrote a stronp; note of dissent aa:ainst the 
institution of a (-hemicaJ Sm-vicc not based on pro- 
fessional efficiency and in his presidential address 
to the Indian Science (\ui|j:ress held at Nagpur in 
1918, stroiififly pleaded for the Indiaiiization of 
Indian scientific services. Public conscience was 
roused, and nothing: further was heard about the 
institution of a Chemical Service. 

A Mountain in Labour 

I'he net result of the nef^otiations between the 
Secretary of Slate and the (lovernmeiit of India and 
of the labours of the Imlustrial (\)mmission was the 
birth of another burcaueratic department — that of 
the Imperial Department of Industries — a veritable 
mountain in labour. This Department apparently 
considered its task finished lifter it had orjjianizcd 
la Stores Purchase Department. As far as we are 




aware, the departments of Industries have done 
nothing to promote any of the major industries of 
India. All this has been characteristic of a 
(rovernment by civilians, which takes its orders from 
a (Jovernment 6,000 miles away, and is not res- 
ponsible to the people for. its actions. 

How the Lessons of War were forgotten 

The Intluslrics Conference at which the centre 
and provinces took counsel ended with the fourth 
conference in 1922; the two held after the introduc- 
tion of Montaguc-Chelmsford reforms had shown 
cioiirly that the provinces, arguing us Pandit Madan 
Mohan Malaviya did in his note of dissent to the 
report of Industrial (Vimmission and as Sir P. C. Kay 
had also said, did not desire to see the establish- 
ment of any central scientific services. The Depart- 
ment of Indusirics of the (lovernnient of India was 
roplaciHl by a Department of Industries and Labour, 
wbieh had an even smaller share in the industrial 
l)oiicy than its predecessor. No action whatsoever 
was taken to give effect to the reconnnendatiens of 
the Imlustrial Commission which aimed at producing 
technical imiirovomenl of imiustrics and their assis- 
tance ill other ways. P»y 192II the lessons of the 
(Ireai Wav had been completely forgotten. 

The Industrial Research Bureau 

As a result of the lm|)erial (knifereuce in 192G, 
the subject of Imlusirial Research came once more to 
the forefront and rejin .seiitation was made in 1928 to 
the Covernment of India by the provincial govern- 
ments about the necessity of co-ordination of 
industrial research work in India and of the 
vslabfish.nent of an Imperial (Uninvil of Industrial 
and Scientific He search on the lines of Imperial 
Couneil of Affrieultural Hesenrch, The central 
poeenment, howerrr, shelred the matter on the 
f/rftund of financial strimjcncy. At the fifth 
industries Conference held in 1933, after a lapse of 
e leven years, it was agreed unanimcusly that a 
central co-ordinating authority should be set up for 
the co-ordination of iiidiisirial research, and, in 1934, 
the Oovornment of India, being no longer able to 
avoid the question, set up an industrial Research 
Dureau, attached to the Indian Stores Department 
with aji Advisory (^luricil, composed of representa- 
tives of the central and provincial governments with 
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A few non-oflficial members. A research hraiHfh was 
created at (lovenniieiit Test IToiise, Aliptire, 
Calcutta, to do research work on prol)lem.s recom- 
mended by thi Advisory (k)uneil. 

Needs of the Country 

National research requires national ])lannin{r. 
Tf research is to be directed aloii^ the most useful 
lines, it is just as important for a nation as for a 
private firm to decide what it wishes to make ami 
place on the market. It is clear also that any 
system of orti:anize<l research must take into 
consideration the economic structure of the country. 
Indian industries arc now and will be in future, 
chiefly based on the raw materials available in the 
country, but much still requires to be <lone for 
their <levelopment. The most prominent <b‘ficiency 
and most promising field is in connection with 
research work on the raw materials which are 
vej?etublc products. In the case of minerals ^ood 
work has been done by the (.ieoloj>ical Survey of 
India and our information rej»anlinj? the mineral 
resources of tin? country has reachcil a relatively 
satisfactory staj!:c. In the case of vef»eta]>lc 
products, however, which occur in enormous quanti- 
ties and in threat variety, comparatively little work 
has been done of the kind necessary to translate 
the purely scientific (which, too, is extremely 
meaj?re) into a form suitable for the investiiif*: 
industrialist. It has to be ensure<l that the samples 
examined are representative, they must represent 
the plant at its best, the material must occur in 
quantities that would permit of economic assembly 
at a suitable place of manufacture and the accessory 
conditions ought to lie .such as to justify capital out- 
lay. It has to be recjirded ^ our sliame that iic: such 
systematic work has been hitherto done, and the 
examination of little data that does exi.sl coneerning 
any product of probable commercial value generally 
brings into noticeable relief our ignorance of the very 
facts that are necessary for satisfactory industrial 
enterprise. Hardly any serious attempt was done to 
push the utilization of raw materials. Fur most in- 
dustries, it is not the chief raw material that gives 
the wise investor anxiety as the accessories. The 
expert prospector of one substance may fiml his 


favourable ri'sults of no use without favourable results 
of a wholly diflerent class. For, general industrial 
progress the manufaetures of India must be in a 
position to make use of the results of work done 
elsewhere, but to apply them to local conditions is 
seldom easy. In some instances, the information 
available is designeilly left ineompletc and gaps 
have to be filled in by trials and experiments whilst 
the ada]>tntion of methods and proce.sses to Indian 
comlitions and to Indian materials often involve in 
research work of a complex and difficult character. 
Ilctwccn the first stage of the inception of an in- 
dustrial uiidertakiug ami its actual realization there 
is usually a necessity for scioutific and expert control. 
As the Industrial Fommissiou observes, 

Miu'li inoiay in llii* woiilil luivc hjivcmI if flio 
irnporOim'c of prclimiiiary invcsfigiif iotiN lind boon 

roiili/eii. Onliriiiriiy, no linn nffonl to risk tho I'ost of 
oiiiployin^; tho various oxin*rts so riMjuiroa in iu\ un»*i*riaiii 
vouluro. This is inoro appropriately the laisinoss of the State 
ainl the survey of its natural resources should be undertaken 
sy.steiiiatieully, not in the form of an isolated .scries of Hpmdfi] 
prosptsding tests, uhieli results in frequent re/)etitioiis, with 
wasteful overlapping of results and eiubarassing g;i/)s. ” 

Need for Power Survey and Research Institute 

A special survey ol* the coal situation in Indiii 
should be undertaken with a view to introducing 
c.cuiiomy in I he methods (jf mining and consump- 
tion. Such a review of the fuel situation should 
include an cxamimition of the measureN in 
jirogrcss for rendering more accessible the 
undeveloped fields. The advantages in using wood 
fuel after conversion into gas should be investiga- 
ted, particularly those in em])loying charcoal for 
the proiluction of gas after the removal of the liy- 
jiroducts which are of value for industrial purposes. 
France, whieli has no liquid luel, but plenty of 
wood, has worked nut a method of converting 
wood to li(}uid fuel and has shown that it is 
oeonomic. Possible sources of iiulustrial alcohol 
should be investigated. A liberal policy should be 
followed by the excise authorities when commercial 
requirements conflict with excise regulations. The 
utilization of water p(;wer is of the highest 
importance in view of the necessity of creating 
electrochemical and thermoelectric industries and 
of economizing the use of coal. An organization 
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sliDiilfl Jit oiK(^ Ih' croatcMl to carry out a systematic 
survey of the hydro-electric possildlities. 

New Industries 

At present there are many imiustrial euter- 
prizes which can he started hy the importation of 
machinery and experis provided sufficient protec- 
tion is friven against foreinii competition. A recent 
illustration is offered hy^ the su^ar industry. Here 
w'c have mostly to imitate and not much to initiate. 
It was tlie adoption of such a course that enable<l 
(lermany, dapan and Vnited States of America to 
achieve rapid indust via\ deveiopment. On the 
whole the best w’ay for start in*^ selected industries 
in India and for traininj*- the future mamu*:ers is, 
after the fashion of (Jermany, Japan, Hiissia 
and other countries, for tlie promoters to draw 
Jiherally on tireat Itritain, etc., for real experts; then 
to select yoinifT men, already trained in techno- 
lofricai institutions or working? in similar industries, 
who have shown an aptitinie to j'rasp new methods, 
and to put tliem Ihrouj^h close disciplined industrial 
and business traininj»’ under these experts and in 
industries of the foreij^’u eountries. It should be 
made a eondition with the foreign industries 
supplyiuf»’ stores to India that they will have to 
afl'onl facilities to linlians for sueh a traininpf. 
Furtlier, no l‘oreij;ner should be imported int( India 
unless he is a recojruized ex])ert in his particular 
line. He, too, should be cnji-aj^cd on a short-time 
contract and made to understand that he is beinf^ 
eni»:aj»:c<l ami paid to teach our local men just as 
much as to introduce and carry on his work. The 
yonnji’ man from abroad who is c(liicatc<l but in- 
experienced shoubl not bo broufjfht to liulia and 
allowed to {>:et his praetice here. ArVe shall later 
on refer to the machinery needed to achieve these 
objects. 

Organization of Technological Institutes 

The necessity of havinj? jyood technological 
institutions for the training of workers for the 
factories and for producing future leaders 
of the industries has been thoroughly made 
out by the Industrial Commission. its im- 
]>ortanec is realized by the (Jovenuiiont. Several 
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technological institutes, which have been establish- 
ed in this country, have, however, not lived up to 
the hopes they created. The reason for this failure 
has been two-fold. Firstly, there has not been any 
definite policy in their working. They have been 
controlled by civilian administrators and very often 
the scientific ofiicers of the institutes themsolvTS 
have been absolutely out of touch with real in- 
dustrialists and scientists. Such a condition is con- 
ducive to vegetation. Secondly, proper care has not 
been exercised in solecling the right type of men to 
be in charge of them, although there had n(?ver been 
a dearth of such people in this country. TJic quality 
of students entering them was also not good as there 
were hardly any prospects for IhVm after having 
received their training. Tcchnologieal institutes and 
industries are complementary phases, one stands ami 
works for the other. In the absence of any serious 
eff<u*ts to create and expand Indian industries, the 
products of technological institutes have to rust in 
enforced idleness as there are no em])loynients for 
them. If these institutes are really to be of any use 
it is necessary that they should be properly stalled 
and properly supervised and etforis be made to 
attract good students whose services sliould be 
utilized after training. 

Need for Industrial Museums and 
Demonstration Farms 

A good deal of attention has been given to the 
(lovernment demons+rational factories by the In- 
dustrial Commission. Their need seems to be felt in 
the case of cottage industries. Such factories as 
those of sugar do not serve any purpose. The one 
defect with them was that the officials in charge did 
not exeii themselves in jittraeting industrialits ami 
businessmen and the public in general to inspect them 
and be thereby benefited. 

Need for Industrial Research 

It is impossible to solve the problems of poverty 
and unemployment in this country and to lay the 
foundations of healthier cultural life without a large- 
scale industrialization of the country. At present 
all the civilized countries have developed their in- 
dustries to such an extent that in order to compete 
with them in her own markets India must make the 
best use of her resources and her industries should 
be most efficient. It is science that will help her to 
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do this. This is in a sense a sctientifie a}»:e where 
there is an ever inereasinjy reeof^nilion throinyhout 
the world of the iui porta nee of seienee to national 
development. A number of j^reat nations are now 
expeiidiiif? larjife sums of money in financing? scientific 
and industrial research with a view to usin^ their 
natural resources to the best of advantages. Much 
attention is also paid to the improvement of indus- 
trial processes and also to conducting researches in 
pure science which it is hoped may ultimately lend 
to the rise of new industries. The need for such 
research is all the more important in the case of 
India, a country wiicre it has been persist eutiy 
neglected. 

The cost of supporting research cannot indeed be 
juslilied by comparing it with the prime c(»st of 
production, especially when demands are falling off. 
but by the consideration that it is the means of 
improving and eheaponiiig production ami, in c<ni- 
seiiuence, of increasing the demand. Ucsearch is a 
cost ill the same category as insurance. It is an in- 
surance against tlie effects of ignorance with the 
certainty, if it is wisely undertaken, of large and 
continuous bonuses. 

What is Industrial Research? 

To understand the nature of research work 
needed for the industrial uplift of this country, and 
to infer from that the kind of worker needed by us, 
we cannot but quote from the report of the (Com- 
mittee of the Privy (Council for Scientific and In- 
dustrial liesearch, England (1921-22, pp. 30, 3!). 

“ Wo have laid .moiiio .sfrcpa on the iinporlaiico of fiiiida- 
inontal roaouroh na <‘oinpari*d with tho work tliroiMod to the 
removal of immediate and praetical difficiiltioa. There is 
indeed little basie ditferenec between the fundamental resnireh 
work required by industry and jieadeini«*- seientifie resoareh 
.sometimes .styled * Pure research.’ Heal difference is of 
stimulus. The gent*ral temlency in pure r<«se{uvh is to follow 
the train of thought of greatest seieiitific interest by pursuing 
the problem initially selected through all the ramifications which 
may present themselves or at least through all those which 
interest the investigator. The phenomenon investigated and the 
taste of the research w'orker arc in most cases the only diroetiie 
forces. In industrial research, on the other hand, the aim 
is more definitely objective; the work has a distinct purpose 


in view which the investigator must constantly bear in mind. 

He cannot afford to follow iittra<*tive bypatlis unless he 
believes that they will lead him to a relevant destination. 

The problems of indxistry draw attention to gaps in si’ientific 
knowledge whieh it is essentially tiie duty of the industrial 
researcher to fill. The ac<|uisition of sin’h knowledge may 
be eulled fundamental research as applitNl to imhislry.” 

We have lMM*n led to make these observations Imm’huho 
we have found some evi(b*m*e recently of a good deal of 
niiseoneeptioiL in the distinction popularly dniwii between 
industrial and pure re.search. Then* is iiadoubtedly some 
ground for this attitude in the loose use by industrialists and 
company promoffi-s ttf the wtinl research U> describe experi- 
ment by trial and error and in the attempts often made to 
solve complex problems connected with industry cm the full 
sc*alo without any adecpiate preparations feu- the passage from 
the laboratory to tlie works. The* wise maniirac'turer knows 
better than this and the man of scicuice supports him. Hut 
we maintain that the distinct iun betwcu-n fundamental in- 
dustrial resc‘ar<*li and pure resc‘areh lies primarily in tlie 
sourc-e from which the impul.se to its conduct is derived. 
We de.sire rather to emphasize the ess-mtial unity of all 
re.seareli; its stimulus may come from different sources; it.s 
application may be various, but its outlook, its spirit, it.s 
methods are on<‘. ” 

What makes a real Research Worker? 

Erom the nbovo wo onn in for tlio typo of ro- 
soarcli worker wo need. To borrow flio words of the 
lijito lior<l Kuthorford, the Prositlont of the .Advisory 
(‘onnoil of the Dopartiiiont of Seiontifio o.iid Indus- 
trial Kosoareh {Pres. Add. Ind. tSV. ('tnu/. HHS.) 

“ I* is to 1)0 anticipate*!] that the slafl’ n*quired for the 
sc’.ieutific services in India and for indu.strial reseiircli will 
more and more? be drawn from students trained in tlie Indian 
I'liii'ersities. It is thu.s imperative that the Pnivi*rsities 
should bo in a position not only to give :i sound theoretical 
and prac'ticul instruction in the: various branchc*s of sc'ieiice, 
but what is more difficult, to sc-leet from tlie iiiaiu body of 
sc'ientifie students those who are to be trainc'd in the methods 
of re.seareh. It is from this relafivc*ly ;.i:i:.q group that wc 
may exi»e<'t to obtain future leaders of resi*:Mch both for 
the univnr.sitieH and for general research organizations. Tld.s 
is a ease whore quality is more important than quantity, for 
oxpc*ricnee has shown that the progress of seii'iUM* depemds in 
no .small degree on the emergence of rm*ii of outstanding 
originality of mind who are endowed witli a natural capacity 
for scientific inveHtigation.s and for stimulating and dins*ting 
the work of others along fruitful lines. Headers of this 
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type are rare but are twontial for the surcoBH of any roBoarrli 
organization. With inoflicit'nt loadorHliip, it ia hh fatally 
easy to waste money in r<*scureh as in other branehes of 
human activity/’ 

Wliat makes a Director of Research? 

As this is riillKM* an important point we further 
(juote from the report of the (Nn^nriittee of the 
Privy Coiineil of the Department of Seientifie and 
Industrial Keseareh, Kngland (p. ‘22, Report for 
1922-2;]). 

“ The dejrree of success achieved and the rapidity with 
W'hich an industry comes to look upon its research associations 
as a faelor in its well-being, must, however, largely depend 
upon the choice of tlie right type of <lirec(or to organize and 
supervise the fulfilment of research programme. Not only 
must ho be of sufilicicnlly high scientific attainments, but he 
needs to have the power of exposition.” 

Ill India, j?ood dirortors arc more often an ex- 
e.c])tlon rather than a rule, mostly lueiiuse people 
como to o<;eu])y these positions from the rank of 
Government servants according to their seniority 
but irrespective of their aetual qualifieations. We 
can take as an instance the recently started Indus- 
trial Research Bureau iii which the workers, who 
arc iiriforluiialoly classified in junior grades are, we 
are given to understand, efficient and up to the mark 
but the choice of the Director and the high paid 
officers ex])ectcd to guide the rosea rc.h work of the 
lower staff (who are as much qualified as their 
officers) leaves much to bo <lesiro<i. Same is the 
case with the Imjierial Institute of Sugar Research, 
Cawnpore, where llie Sugar Technologist to the 
Imperial (Vmneil of Agricultural Research has been 
appoiiite<l the Director — a man who has never hand- 
led any research problem. The results of these 
iiistitntioiis are too obvious to be dilated. 

How to get such Workers? 

The sele;*tion of such potential investigators 
and Ieadei*s is by no means an easy task ; for success 
in examinaticii in science is no certain criterion 
that the student is fitted f(»r research career. A 
preliminary training in research methods is required 
to select those who possess the requisite qualifica- 


tions for originality and aptitude' for investigation. 
A system of grants-in-aid or scholarships to approv-» 
ed students may be required for such post-graduate 
training. In Great Britain the financial help given 
by the universities and other educational institu- 
tit>ns for training in research is in many cases 
supplemented by maintenance grants to promising 
students awarded by the Department of Scientific 
and Industrial Research. This system has proved 
of much value both in developing the research of 
the universities and in providing a supply of com- 
petent men both for research in pure science and in 
industry. 

Conditions under whicJi Research Work 
can be done 

Something must be said about the conditions 
under which research work can be done. The 
Industrial (^mimission recognized the importance of 
this p(unt. It observed: (pp. 77 — 78) 

** Wo have found Bciontific exports forming heterogen- 
ous groups, with no uniform eonditioas of se,rvi«*.o, with no 
definitely eslablisheil policy or piwise limits to their acti- 
vities. The results are wa.ste of money in duplicating the 
equipment, absence of combined efforts to form satisfactory 
reference libraries, overlapping of research work on some 
questions with consequent neglect of others, absence of 
authoritative check as to the value of the results, confusion 
among the general public and <!i.sconcerting variety of isolated 

or short-lived serial publications ..They are in 

isolated po.^ts, generally with no official prospects of promotion 
of a kind that would satisfy any scientific man of energy and 

ability Many of the scientific specialists quickly reach 

their maximum salnry and witnessing the gruilual rise in pay 
and position of their contemporaries in other services, natural- 
ly grow <lisconlente<l, and conseqmmtly become of rc<1uce<l 
\nlne to llie country. In view of the fact that no quantitative 
standard can be e.stablished to gauge seientific research, no 
one can say what the country lostis by discontent among Us 
scientific staff.” 

In a similar strain the Gommittoe of the Privy 
(^)uneil writes: 

“ staff, however d*?votetl, cannot be expected to give h 
single-minded attention to their work if they are anxious as 
to their future for reasons in no way connected with their 
efficiency.” 
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Emoluments of Workers 

Appreciating those points the Tiulustrial (Vnn- 
inissioii reconnnendod scale of pay for the indus- 
trial researchers as Us. 450-50-1500. This scale 
mi«:ht be a little too li])eral as pointed out by Pandit 
Malviya in his note of dissent, luit, for example, 
the present scale of Us. 150-10-:100 j^iven to the 
researchers of the Industrial Uesearch Tbireau is 
disfcracefully low. The funny thin**; is that the 
above scale was accepted by the (Joverniuent <»f 
India when attemptinf»‘ to organize the scientific 
services probably in the hojic that most of the 
services will be manned by Kuropeans, wIkmi, how- 
ever, they came to translate the scheme, as they 
did by creating the Imlustrial Uesearch Hureau they 
adopted the above mentione<l scale for the Indian 
workers. It may be rec<»r<led most emphatically 
here that no jrood work will be done by such a band 
of underpaid and dissatisfic<l WiU’kers, howsoever 
capable they may be. Tlie proper procedure oiiji:ht 
to have been to have cadres similar to those present 
at the National Physical Laboratory, Kn^laml, 
where there are several f»rades of workers betwi'eii 
the lowest and the hij»hcst (their salaries are in 
the ratio of 1 : 5, unlike that of the Industrial 
Uesearch Bureau her<‘, where the ratio is about I; 
15) and the former can aspire and work for y-ettinj^: 
the latter. 

Organization of Industrial Research Work 
in England 

Ooming now to the proper t)rwani/.ation, it is 
to be borne in mind that the organization of re- 
search for industry and for general nati<mal ]>ur- 
poscs will, in essence he the .same for all countries, 
thoujfh it may vary in detail. We notice that this 
orf^auizatiou not only in (Jreat Britain but in its 
dominions as well, is national in scijpe. Early in 
war the British (loveriiment recognized just as the 
Indian (lovernment di<l, that wlieii ])eaee wouhl 
eome, a more systematic a])plication of science ami 
research over a broader fichl was cs.senlial in the 
national interest, and, amid tiic distract iems of war, 
sot up the necessary machinery tu accomplish this. 
In 1915 the Department »>f Scientific and Industrial 
Uesearch was formed. Its fonualiou marked the 
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first Comprehensive And orfjanized measure taken In 
(Ireat ib'itain to help industry through the appli- 
cation of science. A number of new research 
organizations wore set up, controlled and financed 
by the Department to deal with the scientific aspects 
of the subjects of great importance to the common 
welfare of peoide but on w'hieh little, if any, 
organized research had been undertaken. This 
department took over the control and guidance of 
the other scientific departments of the government, 
f.r/.. the (Jeological Survey ami the National Physical' 
Laboratory. H further made arrangements to 
promote the application of scientific knowledge to 
the problems of individual industries... Small 
factories, which form the majority in every country, 
arc not in a position to maintain research, labora- 
tories on anything hut a small and inefficient .scale. 
To ovm*comc this difficidty, the Department, in con- 
junction with imlustry instituted a number of co- 
operative Tes<‘arch associations representing the 
greater j>art of the main industries of the country. 
Bach of these research associations is autonomous 
and -controlled by the representatives of the industry 
eoneerneil and is finaiieed by eontributions from 
firms behmging to tlH‘ assoeiation, assisted by grants 
from the Department. 

How the Research Organization actually Runs? 

This healthy and sound experiment in the eo- 
operative organization of researeh fias ])rovod a 
great snceess. In this eonneetion the late Lord 
Uutlierford remarks thus: 

“ 1 ••nn sjn'iik with soiiu* knowlftij^i* of tho marked 
]m»Kn*sM mjulo by thm* two typo.n of ri'Hoaroh orj'anizatioiiEi, 
as I have been privileged us Chuirnma of the advisory Coinieil 
of the Department of Sciimtifie and rndiistrial Keseareh for 
the past eight years, to eoine in a close contact with them. 
While iiMicli still remains to be aecoinplished there has been 
a grt‘at advam-e in recent year.s in the re<‘ogiii1ion of the 
value of n'seandi in increasing the t'fficicncy of industry. 
If we are to hohl our own in face of the ev<*r increasing 
competition in the world 1«)-day, it is essential that our 
indtistries .should take full advantuge of the resource, s .which 
.science places at their disposal.” 

** In Carat Ihitnin^ thr rrsponsihilify for phtnnintj thr 
prof/rammm of rtfirnrrh, rern tvhrn thr cost is home dirrctly 
by thr port rnmrnt^ rrsts with rrsrfirvh covneits aryl com- 
mittnSf irho arc vof thrnisrhrs state serrants hut (iislinyuMh- 
fd rrpfrsrntatirrs of purr Svivnee and Industry,** 
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Working Details of the Research Organizations 

We mnst, if we are to achieve anythinfr, first 
adopt the constitution of the governing and advisory 
bodies of all these scientific activities of the State 
on the model of the Department of Scientific and 
Industrial Research in Enj»:land or of Direction dcs 
Rechcrclics Scientififiues ct IndustrifUcs et des 
Invention in France. In Kiifyland there is an 
advisory council coiuimsed only of eminent scientists 
and industrialists which determines the scope of 
research work and distri])utes funds, to various 
activities, placed at its/ disposal by the ^^overnment. 
Every sln^rle scientific activity has its own com- 
mittee and sub-committees composed only of 
specialist scientists to direct work on it. The 
research laboratories are f^uided by directors who 
are eminent scientists and are manned by competent 
workers. Their salaries and future prospeets are 
such that they are satisfied with the work in their 
hand. In addition to these there are various co- 
ordination committees composed, as ever, of only 
eminent scientists. Their function is to briiif? about 
the co-ordination of the various <lepartments of the 
povernnient and the research laboratories in the 
solution of problems which necessitate such an 
action. As an example we may mention co-ordina- 
tion coinniittees (»n physics, chemistry and 
engineering. 

How to Achieve this in India? 

In India it is necessary that all the various 
scientific activities going on in the country receiving 
financial assistance from the government be placed 
under the guidance of councils comimsed of eminent 
Indian Scientists ami Industrialists. The following 
will give an idea of the various activities meant here: 

(1) (icological Survey. 

(2) Forest Research Institute. 

(3) Research Laboratory Soft Coke Cess. 

(4) Research Ijaboratory Indian Central 

Cotton Committee. 

(5) Research Laboratory Indian Jute 

Committee. 

(6) Industrial Research Bureau. 


(7) Tmperml Council of Agricultural Research. 

(8) Indian Institute of Science. 

(9) Research Laboratory of the Army 

Department. 

(10) Jjac Research Institute, 

There might be several others of similar type. 

In addition to carrying on national surveys of 
raw materials and carrying on industrial research, 
(he advisory council should hold periodical con- 
ferences with the businessmen, capitalists, industrial- 
ists and econoniists on new industries to be started 
in India and if the conference comes to some 
decision about the starting of any new industry, 
steps should be taken to send a suffi'cient number 
of brilliant young Indians to foreign countries to 
learn the various technical processes of that parti- 
cular industry and to arrange to start the industry 
only on their return from abroad. 

In this connection it is worth while to quote 
the late Lord Rutherford (Presidential Atidress, 
fvd, Sc. Cong. I0-3S). 

“It \H to be hoped that if any <*oinparable organization 
is developed in India, therv will hv a proper representation 
of seirvtific men from the unirer.siti(\s and corresponding 
insfitulions and also of the industries directly concerned. It 
iH of the liighe.st imporlanfo that the detailed planning of 
researidi should be left entirely in the hands of those who 
have the. requisite speeialized knowhsdgn of the problems which 
require ullaek. In the British orgunizations thtjrc is no 
politieul atmosphere, hut, of eourse, the responsibility for 
alhH'uting the necessary funds ultimately rests with the 
(iovernment.” 

Advantage of such a Constitution 

To quote the words of the Committee of the 
Privy Council abotit the advantage derived from 
this kind of constitution (pp. 16, 18, report for 
1921^22) : 

“ One purpose of the co-ordinating functions assigned to 
the department is to secure economy in expenditure and in 
the use of scientific, workers available for research. This eco- 
nomy cannot be effected if the financial arrangements adopted 
are not such as to permit other departments of state to 
approach the research department when an unforeseen require- 
ment arises; otherwise there would be a tendency for depart- 
riietits to conduct their own research work by means of 
organisations not necessarily the most appropriate for the 
purpose.*' 
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It ia not merely by the couduet of reaearcli that the 
department ia adding to the national wealtli or Having the 
poctket of the tax-payer. Though ita expert boarda an<l com* 
mitteca, it ia often able to prevent expenditure \vhi<*h aeientifie 

conaiderationa ahow to be unm*eeaaary The exiatenee of 

a boily devotetl to the conduet of seieiititie reaeareh in a field 
ao broad aa that cominitted to ua niuat inevita})ly, if it is 
eflie.ient, eollect in eourae of time a inaaa of detailed informa- 
tion and experienee, both of men and of p roe (*ed urea, whieh 
ia of the greateat i>oaaible value, not only t<» oilier department a 
in the preparation of their plana, but to all other bodies 
Interested in the proafxmtiou of reaeareh In the development 
of industry. ” 

Conclusion 

III the end we can hope for a speedy fulfil- 
ment of the above, as did the authors of the report 
on Indian constitutional reforms 1918, because, 


On all groundH, a forward policy in industrial develop^ 
ment is urgently called for, not merely to give India economic 
stability; but in order to satisfy the uapirntiona of her 
people who desire to sec her stand before tlie world aa a well* 
poised, up-to-date country; in order to provide an outlet foy 
energies of her youiignien who are otherwise diawn. exclusively 
to goveriiiiient service or a few overstocked professions; ip 
order that money now lying unproductive may be applied to 
the benefit of the whole community; and in order that the 
too sjUHMilative and literary tendencies of Indiaa thought may 
be bent to more practical ends aiul the people may be bctticr 
qualified to shoulder the new responsibilities which Iho new 
constitution will lay upon tliem. 

These are political considerations peculiar to India itself. 
Tint both on economic, and military grounds imperial interests 
also demand that the natural resources of India sliould h^ce* 
forth lie better utilized. We cannot measure the aceesa of 
strength which an industrialiMHl India will bring to the power 
of the Kiiipire; but wo are sure that it will be welcome aftor 
the war.** 


Industrial Inefficiency of India 


Lest anybody lie under the illusion whieh is 
very often produced by ofTi'eial pro]mgKiida, that 
India has made any substantial progress towartls 
industrialisation let ns quote from a very interest- 
ing book Kconomic Development of India (1930) 
by Dr Vera Anstcy 

‘ Here is a country of ancient eivilization, with 
rich and varied resources, that has been in intimate 
contact with the most materially advanced countries 
of the West, but wJiich is still essentially mcdiieval 
in outlook, and organization, and whieh is a byword 
throughout the world for the poverty of its people.’ 

Then she quotes Mr M. L. Darling: 

‘ The most interesting thing about India is that 
her soil ia rich and her people arc poor ’ and asks 
herself; 


* (Jan India be called ‘‘ Medieval ** when it is 
organized under a modern form of constitutional 
(lovornmtuit, possesses a great system of mochuriicai 
Iranspoiiation, a unique system of irrigation, no 
less than seventeen modern universities, and has 
several large-scale industries producing with the 
most up-to-date machines that have yet been 
inveiitedr 

As a quantitative measure of the poverty th^ 
following figures will suffice: 

(Consumption Kngland 

( Kleetricity per head 

in kWH units), 1936 .. 450 

(JWls (in tons) .. 4.93 

Iron (in tons) . . .28 


Japan India 


340 8 

.7 .06 

.007 
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Studies in Indian Snake 

Narcsh Chandra Mookerjea 

Apptiuil 1)4‘pur(iiii‘til, riilciittu UniviT'-P y. 

Scientific Classification of Snakes 

Poisonous siuikos are divided i?do two frreai 
fainilios, tlio (htJubridne. and tlie Viperidav. 

The Ciduhridae type re.send>]e.s the hanidess 
snakes and arc therefore all the more danj^erons. 
They are divided int<» two {*:ronps, Opislhotilypha and 
Protaroylypha. 

Thv Opisthofjl jjph a jyronp inelmles three, siih- 
I'amilies.: 

A. Ilonmlopsimv. 

1 ^ . Diptiudom orph in a e . 

C. Ehwhistodon tinae. 

All the honudopsinnr are acpiatie. They are met 
commonly in the Imlian Ocean, start inj? from Homhay 
and especially in the ilay of Jlenf»aJ. 

The Pridvroylypha j»Toup of the (U>hihrid<ie 
family is of much jrreater importance, since all the 
smtkes ,.l)elou}|;injj; to it are armed with powerful 
faiijfs. This f?roup is composed of two subfamilies: 

A. Jlydrophilnae ( Sea-Snakes) . 

R Elapinac (Ijand Snakes). 

The Vij>€ndae family is divided into two subfamilies: 

A. The Viperimic, 

Jb The Cndtdinae. 

• The Ehipinnc su))-family belongs to the genera 
(n) Jiunganis. 

(h) Naja. 

The Asiatic Vipemwr beloiif*: to the genera 
(a) 

(h) Pseudo ('erastcs. 

'* (c) Ceroites, 

(d) Echis. 


Venoms 


Indigenous Classification 

It will be intei*estinf»: here to mention that there 
has arisen an indigenous system of classifieatioii of 
snakes due to tin* eonstant and minute observation 
of t})e snake-eatchers who are also healers of snake- 
bite. They are known as mal badyias in Henf»al. 
They divide the snakes into two groups: 

(1) Poisonous. 

(2) Non-poisomms. 

The })oi.somuis snakes are nsiially of lour 
varieties: 

(1) Humph uni, 

( 2 ) (iokshnrUy 
(»1) Kenlu, and 
(4) Hova^ 

and are known as rhou-sup {ehou - four .w/p- snake). 
The j^roup Huruphuni is composed of the followinj? 
mem hers: 

(o) Puii'uj, 

{h) Dudhruj, 

(r) Hanhuruj, 

id) ^hunkunhury and 

v^i) Muniehur. 

The Khoya (iokshuru, Kuli Gokshura and Padma 
(iokshurn, consititnle the (lokshnra ^roup. Various 
kinds of keufa constitute the j»r«np of that name 
Shumuk-hhunrpi Keulu is notorious. 

In the Huru Kroup, Vhundra bora is very 
duuKerous. Thou^di the snake called Kanada or 
Krait otherwise known as poisonous ehitta is poison- 
<»us and especially danf»erous. It is not included in 
the list by mal-badyias, proliably because of its 
socially lesser position amoiifr the meiubers of the 
serpent family. The Kraits may be found anywhere 
in Bengal, in the house, in your bed, in earthen pots, 
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in the fissures and cracks of walls and tlic folds of 
quilts. They fall from the ceilinj? when it is a 
thatched house. 

However, the followiiif; arc the poisonous snakes 
fouml in Jienj^al : 

( 1) The (\)l)ra (Nuja Naja, 

Naja Trip nd m n s ) . 

(2) Keuta. 

(Jl) The Shankarcliiir or the Hamadryad 
(Kin^’ (’ohra). 

(4) Tlie Krait or Kanatla (Run^anis 
Kascialus). 

(f)) (.Miandra bora (Uusseirs Viper). 

((i) Shakni (Huvfpirus (Utr ruins). 

(7) Hafae (/'w/z/.s* (\triiinatus). 

Collection of the Venom 

l*oisonous snakes possess special y:lands capable 
of secretin{»‘ venom. The poison j^damls occupy an 
extensive intramuscular space behind the eyes, on 
each side of the upper jaw. They are oval in shape 
and may attain the size of a larj^e almoml as in the 
case of the Nnjd Tripudiuns. 

At the moment the snake starts to bile, it opens 
its jaw direct ill”- its fanj^s forwards; then the 
rnuscle-s that come into aclion compress the f>:lands 
on each side and cause the venom to be exi)elle<l in 
a sudden jet. In the case of certain species, the 
venom may be jzrojected to a distance of more than 
a yard. Venom can be extracted from the poison 
friands of both the freshly killed and livinj^ snakes. 

Tlie Indigenous Method of Extraction 

The head of the reptile is held by the left hand 
and an oyster-shell (used as a sp(»oii in Jndia) is 
forced into its mouth. The shell is covered with a 
palm leaf. The mouth of the poison sac is opened 
and the poison comes in continuous stream throufj:h 
the fangs. After a second or two, the stream is 
reduced to drops and at last the zlrops cease 
altogether; and this sh(»ws that the sacs have been 
exhausted. 

Jt takes several seconds to empty the sacs. The 
spoon or the shell is then removed and lound to 


contain about 1-4 drams of poison, ff a drop of the 
poison is taken and rubbed on the skin, one will 
mistake it for soap. Jf the palm-leaf, which has 
been pierced through liy the fangs is now examined 
two punctures w'ill be found about a quarter to half 
an inch apart. 

In modern practice for the collection of the 
venom, all that is rezpiired to be done is to take 
special precautions so that the animal cannot coil 
itself round any object near the operator. It is 
wise to begin by i)inning <lown the head of the 
serpent by means of a stick ami to seize it with a 
pair of long fcnestratt*d tongs sha])e<l like lorceps. 
Sometimes, the serpents are chloroformed S(» that 
they can be easily handled. 

Freshly collected venom is a syrupy liquizi 
tinged slightly yellow. It is said that its taste is 
very bitter. It is entirely soluble in water. The 
density vai'ies from 1.02 to l.Ob. Tested with litmus, 
the solution is slightly aci«l (pH (>.2). All kiiuls 
of venoms are not equally affected by heat. The 
venom of the (\duhridur family can easily stand a 
temperature up to whereas those of the 

Viprridav family b)se their tiixieity at 70°C. 

Wlieii the venom has been collected, it must be 
quickly dried in a desiccator over (VitMg or HaS() 4 . 
The driezl venom looks crystalline, but actually it 
is not so; the appearance is like that of dried gum- 
arabic or albumen. In this dry condition, placed 
in wcll-corked bottles, protected Irom damp air, it 
may be kept almost indefinitely without losing any 
of its original toxicity. 

Minimum Lethal Doses (M.L.D) 

It is very difficult to s})ecify, within broad 
limits, the dose of venom which will prove fatal for 
an aziult. The (piantity of venom introduced by the 
bite of a venomous snake dej)ends upon a number of 
factors and very fortunately, the quantity of venom 
lioured, is not always sufficient to cause death. Thus, 
in llengal, specially on the banks of the Padma in 
the rainy season, when snakes are most numerous 
and most dangerous, the nieafi mortality scarcely 
exceeds 2r)-4()% of the individuals bitten. 

Hy experimenting upon animals and commencing 
with known doses of venom, which has first been 
dried and then dis.solve<l in physiological saline or 
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STUDIES IN INDIAN SNAKE VENOMS 

sterile distilled water, the ininiinuin lethal dose hjis 
been dcterniined. 

The averaj^^e M.Ti.D. for a pinreon of averajye 
weiffht JlOO j?nis. is j^iven below: 

0.1 to 0.3 in{f. — Cobra Venom (intraniiisenlar). 

0.01 to 0.02 mg.- -Russel Ts Viper (intravenous). 

1.8 mg. -Krail (intrairiiiseular). 

0.025 — 0.05ing. — Eehis Carianalus (intravomms). 
in general, the M.L.l). is (lire(?tly proportional to 
the weight of the aninial. 

M.L.l). of eobra veiujin for dog 0.8 mg. p. kg. 
„ „ horse 0.05 mg. p. kg. 

Assuming that nuni, in prop<»rtion to his weight, 
possesses a resists nee intermediate between that of 
the dog and that of the horse, we may eonsider that 
the lethal dose for man of average weight GO kg. is 
6 mg. *.e., the M.Ij.D. for man per kg. is 0.1 mg. 
It follows that 1 gm. of vemmi would kill 10,000 kilos 
of man or let us say IG5 pe?\sons of average weight 
€0 kg. 

Physk)logicai Action 

The physiologieal aetion in the ease of severe 
cobra-bite is (piite difli'erent from that in the ease 
of Viper bite, (•obra venom contains two toxic 
Hubstanees Neiirotoxin and haemolysiii. The 
former is mainly responsible for the death of the 
victim. It paralyses the nervous tissues while 
haemoiysin causes partial haemolysis of the r.b.e. 
The (U)l)ra venom produces no local effect over the 
site of the bite. The bite is not very painful in 
this case. It is characterised by the numbness that 
supervenes in the bitten part, rapidly extending 
throughout the body and producing <ii/.ziness and 
fainting. The i)atient soon exiierieiices a kind of 
lassitude and an irresislible desire for .sleep; hi.s 
legs get weaker and weaker and can hardly support 
him ; the breath becomes diffi’cult. 

By degrees, the drowsiness and the difficulty of 
breathing become greater. The pulse which at first 
is more rapid, becomes slower and gradually weaker. 
The mouth contracts and there is profuse salivation. 
The tongue appears swollen, the eyelids remain 
drooping and after a few hiccoughs frequently 
accompanied by involuntary emissions cf urine and 
faecal matter, the unfortunate victim falls into the 


most profojand coma and finally dies. The pupils of 
the eyes react to luminous impressions up to the last 
moment and the heart continues to beat for some 
time (even two hours) after respiration has ceased. 
All this takes place from 2 — 6 hrs. 

Ilaemorrhagin present in Russell’s Viper venom 
produces extensive haemorrhage. The seat of the 
bite immediately becomes very painful and first red, 
then purple. The surrounding tissues are soon in- 
filtrated with sanguinolent serosity. Sharp pains 
accompanied by attacks of cramp extend towards the 
base of the limb. The patient complains of intense 
thirst and extreme dryness of the throat and the 
mouth. These phenomena continue for a very l(»ng 
period, even for 24 hours. 

Chemical Study of Snake Venoms 

The elementary chemical analysis of (\)l)ra 
venom gives the following results; 

C— 43.04% H— 7.00% 

N--12.45% 2.50% 

The venom extracted from the poison glands of 
snakes contain a number of substances of more or 
less uncertain chemical composition. They can, 
however, be br()a<lly classified iiito proteins and 
non-proteins. The protein content of cobra venom 
is about 94% and constitutes the largest fraction of 
the dried venom ; the toxins and the enzymes are 
always found associated with it. 

<^)bra venom contains (1) Neurotoxin, 
(2) ITaemolysin and also (3) Enzymes. 

It lias been possible to separate the neurotoxiu 
from the ''aemolysin and to purify them to such an 
extent that for the same nitrogen-content, the 
purified samples of neurotoxin and haemoiysin are 
about 17 and 4 times more active respectively than 
the dried crude venom (dhosh and De). 

It lius also 1)0011 shown that Cobra venom and 
RusseU’s viper venom contain proteolytic enzymes, 
tlie optimum activity of which is in the region of 
p\\ 1 — 0 with casein as substrate and at pH 8 — 8.2 
when gelatin and cgg-albunien are used^ Further, 
it has been shown that these venoms can oxidize 
haemoglobin to methaemoglobin and oan hydrolyse 
AVitt’s Peptone, the pH for the latter reaction being 
8.2 — 8.4 (dhosh and De). 
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STUDIES IN INDIAN SNAKE VENOM S 

(languly and Malkana have shown that lecithin 
and cholesterol are present in cobra venom. The 
protein fractions contain 


Globulin .. 20.;il% 

Albumen . . 39.69% 

Primary Proteose 1 1 .31 % 

Secondary Proteose 16.81% 


The toxicity is associated with the secondary 
proteoses. 

The chemical analysis of RusselPs viper venom 
shows that it contains C, H, N, S, (). No phosphorus 
is present and accordinf?ly no such sulistnnce as 
lecithin is present. The protein-content of the dried 
venom is about 967^, and the protein fractions 
contain 

Globulin . . . . 23.35% 

Albumen .. .. 22.12% 

Secondary Proteoses . . 50.52% 

The neurotoxie, the coagulant and the haemorrhaj;:ie 
action of Kusscirs viper venom arc attributed to the 
secondary proteoses (Ganjfuly and Malkana). 

Therapeutic Uses of Snake Venom 

RuseH’s viper venom solution is extensively used 
for haemostatic purposes. Investigations are beiim 
curried out on the possibility of the use of cobra 
venom in eaiieer-treatmcnt, but no definite eonclu- 
sion has yet been arrived at as to its eflfi'caey. Cobra 
venom in small doses is used to relieve neuralfric 
pain. 


Treatment of Sanke-bite 

In practice, the rational treatment (»f the bite 
of a venomous snake must be directed towards 

(1) Prcveiitiiifr absorption of the venom. 

(2) Neutralising^, by injection of a sufficient 

quantity of Antivenoinous serum the 
effects of the venom already absorbed. 

In order to prevent the absorption of the venom 
introduce*! into the wound, the first preeaution to 
be taken Is to compress the bitten limb by means 
of a lij?aturc of some kind. The ligature must be 
tijrbtly twisted and by compressing*: the tissues 
around the bite, an attempt should be made to 
squeeze out the venom that may have been intro- 
duced into them. The lij*:atiirc should not he applied 
for more than half an hour, otherwise, it would inter- 
fere with the circulation of blood to n (lanf?erou8 
<lc«:i*ee ami wmild certainly injure the vitality of the 
tissues. The wonml sinuild then be washed freely 
with a fresh 2%, solution of hypochlorite of lime or 
with :i 1 in 100 f^old chloride solution. A KMnO 
solution (1%) may also be employed. 

The next thinjij: to ])e done is to apply the serum 
thera])eutic treatment. This treatment is speeific. 
Pnless we know the kind of snake which ha,s bitten, 
this treatment cannot be apidied with any reason- 
able chance of success. Nowadays, polyvalent 
serum is available which can be a])])lied f»:enerally. 
The serum shoubl be injected intravenously. The 
volume of the serum necessary is at least 40 c.c. for 
complete cure when the bite is not severe* 

*in*uil III an ordinary iiiecling of tin* Calcutta University 
('lub on 267-38. 
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Symposium on Weather Prediction 


Under the auspices of the National Institute of 
Seienees of India, a Symposium on Weather 
IVodietion was held in the Aletoorolojiieal Office, 
PooTui, on the ‘ihth and 2()th July, Various 

aspects of for(‘cas1inR of weather were discussed at 
the symposium, attention hein^r focussed mostly on 
the problems faeinj? the Indian meteorologist and 
the proposed or attempted nudhods of solution. 
Thus, papers presented at the mcetinj^ concerned 
lontf-ran{j:c forecasting for a whole season as 
developed in India, medium ranj>e forecasts for 
lO-day periods as developed by the ticrman and 
Kitssinn svhunjs, sh()rt-ninf»v, u.> daydo-day. 
forecasti/iar i/J India; with special reference to the 
use of air-mass analysis in this task, the prcddem 
of forecast iuK Nor’ westers, the use of upper-air data 
in weather forecast in vr, thermodynamie studies of 
the atmosphere with speeial riferenee to latent 
instability, rainfall in Northwest India assoeiated 
with winter distur bailees, wnnither foreeast injif for 
aviation and the application of kinematieal methods 
to foreeastiiiR. 

In his openiiifi: remarks. Prof, M. N, Saha, 
President of the Institute, said that “ Symposium ** 
meant driukiuR’ tof»:ether and at Poona, the llead- 
cpiarters of the Meteorolojyical Survey of India, they 
had assembled to drink from the eu]) of km)wlodfi:e 
offered by the department. Ho referred to the 
importariee atfaehed to the art of W(‘ather predic- 
tion, or rather w'cathcr making in early limes, and 
said that amontrst eertain tribes, the man who couhl 
brinj? about rain successfully by bis may:ie was 
promoted to kiiiyship, and when he failed, as in- 
evitably lie must have done, he was saeriticed to 
appease the wrath of jxods. Ill India, about bOO 
B.(^, there were llrahmins w’ho professed to he 
speeialists in the art of rainmakinjr. In modem 
times, every eivilizetl eountry has orp:nni;:ed 
meleoroloRieal serviees to obtain the knowledjjje of 
secrets of weather by combined effort, and to fore- 
cast WTather for the use of the ])ul)lie. The Indian 
Meteoroloft:icaI Department has been tryins: to fore- 
cast weather by the use of syiioptie charts from 


the lime of Hlaiiford and Eliot, and after the War, 
Indian Meteorolofjists have made substantial contri- 
butions to Weather Physics. But up to this time, 
the problems have proved to be far too elusive, and 
the day seems to be far distant when meteorological 
conditions may be predicted with the same precision 
as the position of plants or other astronomical events. 
He hoped that the discussions presented to the 
symposium would load to a better uiiderstnndiiic: of 
the problems. 

Dr (\ W. B. Nornintif] welcomed Ihe visitors 
to the .symposium on behalf of the Meieorolofiienl 
I)c]Mirtment anrl reviewed briefly Ihe complexities 
of the problems which faced the meteorologist. At 
one time, it was sufficient for the forecast er to 
restrict his attention to rainfall alone. Now the 
conditions had alter<‘d larj’cly; the meteorolojyist 
had not only to forecast for storms over the sea 
and land but had to warn tlie airman who wanted 
detaileil forecasts of upper winds, of height of 
clouds, of fojr, dust-storms, sipialls, elc. A variety 
of requirements had thus to be satisfied and yet 
his decisions had to be made (piickly. There was 
no time for lenj»thy ealeiilation such as would be 
lUTcssary if he desired to, and could write complex 
mathematical eejuations relating to the weather 
situation at any instant and solve them to obtain 
the picture at a future instant. The most hopeful 
method from the practical point of view a])pcared 
to be to focus attention on the identification of air 
masses, homoj^eiieoiis within themselves, and to the 
effe<-ts which a mutual interaetioii between the 
several air masses woidd produce. India was the 
country in which most attention had been jiaid to 
the subject of seasonal forecast iii^- and yet, the most 
that we could do to-day was b) j>ivc a very ji^eueral 
indication of total rainfall over larj^e tracts of the 
country for a period of two to four months. 
Dr Normand concluded by Rivinp: a brief general 
survey of the different asjiocts of the problem which 
Avas to be dealt with in lietail by the subsequent 
speakers. 
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Story of Long Range Prediction in India 

Dr S. li. Saviir Iho story of seasonal (or 
lon«’ p(*rio<D foreraslirij* in India. The first forr- 
oast of monsoon rain, mainly hasc'd on tlio data of 
snowfall on tin* Himalayas and thr Sulaiman ran«ro 
diiriiu*: tlio ])rocodins>' January to May, was is«iio<l 
by Hlanford in ISHO. Kliot who siu*<*ood(Mi l>lanfor<l 
addocl oth(;r factors like tiie southeast trades at 
Mauritius, Zanzibar and Seyehelles, data of south 
Australia and (Vi|)e (Vilony and “ Nile Flood 
Hut in his method whieh was mainly “Tafihleal there 
was mueh ehanee of indivitlnal bias. A jireat im- 
provement ill foroshadowinji' monsoon rainfall 
resulted when Sir Hilbert AValker introdueed the 
moj'e im])er.sonal method of eorrelation eoefVi'eients in 
place of Kliot *s graphical melhial. The first fore- 
cast usinjr a rej^ression e(|ua"lion was issued by him 
in It)09. In 1924 he worked out six formulae for 
forecasting- rain in the Ikminsnla, Northeast India 
and Northwest India in which use was ma<le of Simie 
28 factors selected out of a lar^e number after 
applyinji* the statistical lest, now named after him. 
Mr h^ield, the pioiie<‘r of iippei* air work in Imlia, 
was responsible for sn^yestiim- a new factor of 
special interest, viz., use of upper air data in 
seasonal forecast in.i»-; his fafdor is the upper winds 
of Ajira. in autumn to foreshadow the winter rains 
in Northwest India. The re-examination of Hie data 
in recent years ami the application of the l*(‘rfor- 
mance Test showed a ilimunition in the sijfnincance 
of some of th(‘ factors. Nevcrthcle.ss, the total 
correlation coeflicient is still found td be O’bJ for 
total mon.soon rainfall of the Heninsula and 0’()4 
for that of Northwest Imlia and 0.72 for tlie winter 
rains of Northwest India. The pr<*sent fore 
easts issue<l at present are for li) tiie winter 
rainfall durin*' January to March in Northwest 
India, (n) the monsoon rainfall <luriim- June lo 
September in Northwest India and the IVninsula ami 
(m) the monsoon rainfall durinji' Aipnist and 
Septemlier in tlie same two divisions. Klforts were 
beino* made to decrease the period of the lorecasts 
and also the area which they covered. Dr Savur 
emphasized that methods of correlation were strictly 
a])plicable only when all the (piantities correlated 
varied acconliuH: lo the normal law t)f di.stribution. 
To overcome the handicap introdu<*ed by non- 
iiormality of flistribution found in practice, j»:eneral 


methods were heiiifj: dev(*loped hut the woi’k was 
still in its initial stages. 

German Forecasts for lO-day Periods 

Mr S. Hasii jiave an account «d* the teehnieal 
jireparation of the 10 day foreeasts issued by tlie 
Herman M<‘teon)loi»:ical Service whieh, he said, rests 
on a eomhinallon (d‘ statist ies and synopties. 

The first consists in the determination of the 
connection between the ‘ forevveather ’ and the 

* ])ostwca1her ’ in the chosen interval of time by 
compntino; correlations, the choice of the elements 
and the iiiterpi'etation of results deiiendin**- on the 
physical-meteon>lo'^ieiil view points. This statistical 
handlinjr of ‘ weather history ’ makes up the 
prineipal i)ar1 of tlu* w»>rk. 

The secoml part »)r the work consists in the 
indiiidual study and nnniysis of the * 1)riiii(l wvnthor 
situation * of tfie ‘ forecast day Wit/i the help of 

* multiple r'orrclatiou tables ’ definite days are ex- 
tracted from the history of the weather in which 
the development of the weather was similar to that 
of the foreeast «iay. Any rhythms appearing in the 
march of meteorolojiical elements U]) to the forecast 
day are also followed up and the j)ossibili1y of an 
extrapolation is wiMf^lied, 

For tlie synoi)tii‘ analysis of the situation, 
])re.ssures and temperatures »)f the fre(‘ air up to 
T) km. of the forecast day and the preeedinjf day, 
based on observati<ms of the weather aiToplanes, 
are examiiUMl. For the 24-honr e)ianf*-es at the 
fironnd level the control by the pressure at 5 km. 
has boen found to be vei‘y complete and has been 
called ‘ stccrinj»- * by the Frankfurt Scliool. Four 
types of steeriiio, n’z.> Northerly . Fiasterly-, Trouf»:h- 
aml Double Steeriufi-, are re((»i»nized by Ibiur. Since 
the pressure gradient in the lower stratcjsjJiere, the 
average jiradient of temperature in the troposphere 
and the j»:eneral How have a marked' corres])ondence 
with the steering-, which persists for some days, Haul* 
eonsiflers this as the liasis of the * hnfad weather 
situation * determiniim- the outlook. 

Forecasts for Periods by ibe Russian School 

In the ‘ composite map method ’ of forecasts 
developed by Multanovsky and his collaborators the 
time-interval for the forecast is determined by the 
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period which marks the type of the synoptic process 
involved. 

The method is foumled upon the basic idea that 
the weather is * made ' in the north sub polar rejfions 
instead of moviiij? from west to east with the K-eneral 
circulation. Owinj^ to lack of adecpiate data from 
sub-polar regions, an indirect approach was made 
to work out this hypothesis by analyzinj^- trajectories 
of pressure maxima ji^rouped accordinii: to their 
orijfin. Three fjroups of trajectories w'cre olitained ; 
viz,, the normal polar type, the idtra-polar type and 
the Azores normal type. The i)ositions of the axes 
of these j?roups, some of which arc characterized by 
>?reat stability, over certain ref»:ioi\s call for com- 
pletely determined types of weather in c()iTespt)n<l- 
ing rejrions. 

* ComptJsitc maps * are pre])an‘d b^^ enterinfr 
the centres of areas of hij»h and low pressures, crests 
t»f hij^h pressure and secondary minima accompany- 
ing the movement of the maximum. With the aid 
of the axes one can determine the distribution of 
pressure fields on the composite map and, converse- 
ly, a chatifjfc in the orientation of the process can 
be determined from the distribution of the pressure 
fields. A weather type can best be identified by a 
combined composite map which is illustrated with 
the correspond iiij^ di.stribution of temperature, 
precipitation and wind associated with a 8:iven 
process. The trajeetory^ of the anticyclone allows 
a determination ns a first approxirbation of the 
ori|j:ln and extent of modifiention of the air-nnuss; 
the further details of the weather are obtained from 
the pressure distribution. 

The * natural synoptic period * characterizing? 
the weather type diiriiif? which the ])ressure centres 
continue to form definitely marked pressure fields 
and an ‘ operation ’ continues aloiij? any definite 
axis is j?enerally of 10 to 12 days* duralion. Hence 
two or three days after the bejicinnin;? of the new 
period, as soon as the orientation of the process 
becomes apparent, it is possible to determine the 
weather for the next 7 to 10 tuiys. 

It was observed that durinj? the course of a 
whole Series of chausfes leadinj? to any lypieal 
pheiiomeiiou, there usually occurs 30 to 35 days 
pireviously a sort of ‘ flaring up * of a new process, 


or ‘ a threat \ 'Within this time interval one can 
distinguish approximately 5 or more * moments *, 
the pressure distribution in which represent the 
‘ phases ’ leading to a ‘ development * along an axis 
having a definite direction. On the average there 
are 4 to 5 phases to the period of 30 to 35 days, 
though a phase may range from 6 to 15 days. The 
introduction of phases, and threatening moments 
associated with them, has made it possible to en- 
large the forecasts considerably and to widen their 
scope. The most pronounced indication appears on 
the 13th to 14th day after the appearance of a 
threatening nucleus; this day on which is also iridi- 
cate<l the region where an event is to occur is called 
the ‘ llegional day ’. 

An extensioii of similar considerations as almve 
has enabled M’lltnnovsky to prepare composite maps 
for seasonal forecasting also. For this purpose the 
western half of Siberia, Furope and the neighbour- 
ing seas are divided into 40 — 80 districts; with data 
from these districts atlases of com]) 08 ite maps and 
maps of typieai operational areas of pressure 
maxima have been prepared for comparison with 
maps for any individual season for which forecasts 
have to be issued. 

Mr S. Tbisu tliought that the (lernian method 
may be given a trial in India. He thought that 
the Russian method did not apply to Indian condi- 
tions. 

Regarding the wmy in whieh those predictions 
are worked out, he mid the following opinion of 
Sir (I, \V. Walker. 

“ Th<» ncliial |»r<*|niruti()n of a. monsoon foioi-a.Hf in India 
i.s Nimplii’ity itxolf by oompari.son with this (Franz Haur’s) 
mot Inal.' 

Judging from the performance of the method 
for a number of years, it appears to have achieved 
a high measure of success in (lermany. 

Dr S. N, Sen explained the mcthotls adopted 
ill daily forecasting practice for identificalion of 
air masses which, broadly speaking, fell into two 
classes, oceanic and continental but could be sub- 
divitled into several sub-classes, lie illustrated by 
means of charts certain types of stationary fronts 
whi(?h often developed over the Indian area. He 
also .showed how use was made of stream lines and 
convergence ])attcrns of air currents aloft deduced 
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from pilot bsillcon data and cloud nioveiiients, a lout; 
with a kiiowledjre of upper air climatolo^sy for 
identification of air masses and day-to-day fore- 
castiriff. 

Dr S. K. Pramanik spoke on the application of 
air mass analysis to the problem of fo recast iiij»: of 
Nor ’westers in Beiif^al. He reviewed the work of 
the various meteorolo(i?ists in India who have written 
about the mechanism of Nor ’westers. He said that 
while some of the Nor 'westers miKht be due to the 
action of cold fronts or undercutting by cold easter- 
ly Himalayan air, the majority of those which 
occurred in the afternoon depended upon some 
insolation effect. In the morninj** there was an in- 
version between *5 and 1*5 Km. with moist air below 
and dry air above j^enerally with latent instability. 
The etfect of insolation was like heating' une(|ually 
a slif^htly inclined liquid from Ixdow with the result 
that convection currents rose irregularly over the 
country. With the advance of day and (greater 
heatinjy these convection currents woiiUl «:o hij^her 
and higher and if the heating: was sufficient they 
reached the boundary layer wipinji: off the inversion 
and causing great instability, ronveetion currents 
when they reached this layer would shoot up with 
great violence and the upper air would come down 
with a rush causing a Nor ’wester. As a conse- 
quence of this the speaker thought that the 
occurrence or not as well as the Intensity of Nor’- 
westers would depend upon the height of inversion 
layer or depth of moist air and the amount of 
insolation and that it might be possible to forecast 
the occurrence of Nor’westers if the height of the 
inversion biyer w'cre known and one could estimate 
the niaxinium temperature in the atternoon. He 
also explained the lag, often iiotiecd, l)etvveen the 
time of occurrence of Nor’westers aJid that ot 
maximum insolation. He then described the morn- 
ing conditions which appeared to be neeessary ior 
the occurrence of Nor’w’esters in the afternoon, and 
he said that if these conditions oecurreil, Nor'- 
westers were to be expected in Bengal. 

K. II. llamanathaii gave a brief review of 
the development of upper air work in India and 
explained how the data helped the issue of forecasts 
relating to conditions on the ground as well as 
in the upper air. The data provided the basic in- 
formation regarding the climatology of the upi>er 


air and helped intensive studies of the structure 
of atmospheric disturbances. He gave a few iiii- 
stances of the use of these data in such studies. 
For instance, he showed how warm fronts sonjcwhat 
similar to those in Bunjpean latitudes were found 
to be associated with storms and depre.ssions in the 
Bay of Bengal. The two air masses between which 
the front formed were the dry eold air from 
northern India and the moist equatorial air from 
the south Bay. A modifuxl type of front was asso- 
ciated with the storms of the premonsoou season, 
In monsoon depre.ssions the main front formed 
between fresh pionsoon air and old monsoon air* 
the former behaving ss a eold mass and the latter 
as a warm mass. Dr Uamanathan also showed a 
pietiire of the general cireulation of the atmosphere 
over India as obtained from ])ilot haloon ascents 
made for the past few years in this country. 

The role of latent insinhiliiy in the ntniospherc 
formed the suhjeet of an interc-sting communication 
by Dr N. K. Sur; in the absence of the author the 
paper was presentetl by Dr H. Anunthakrishnan, 
The term ‘ latent instability ’ which was defined l)y 
Normaml in 19lB referred to a thermodynamic state 
of the atmosphere in which, under suitable cireum- 
stanees, the initial expenditure of a small amount 
of energy led to the release of a much larger amount 
of energy. Ahsenee of latent instability was 
ordinarily associated with dry fine weather with 
occasionally high clouds of the non-convectionni 
tyj)o, wdiile its existence was as.s()eiated w'ith con- 
vective clouds or instability phenomena like dust 
or Ihniidei'storms. Interesting series of soundings 
taken <lnring the formation of storms in the Bay 
of liengal nml tlieir movement showed the progres- 
sive building up of latent instability eonditioms as 
a (listurbanee approached the station and its dis- 
appearance as it moved away or <lissipated. 

Mr S. P. Venkiteshwaraii read an interesting 
l)aper on rainfall due to winter disturbances and 
the as.sociated upper air temperatures over Agra. 

Dr S. K. Pramanik gave an account of the kind 
of upper air data available in India. Of these only 
upper wind data including directions of cloud 
movements, apart from aeroplane temperature data 
from a few stations in Northwest India, are received 
in time for and are aetually u.sed for day-to-day 
forecasting in India. He explained the limitations 
a.s regards the availability of and the kind of 
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SYMPOSIUM ON WEATHER PREDICTION 

iiifonuatioii available from upper wiiul data. He \va*s 
of opinion lhat the upper wind data had been of 
{^reat help in (hiy-to-<lay foreeaslin;** in India. He 
showed some sets of eharls ill list ratinj*- the help of 
upper wind in daily foreeaslin»‘. They imlieated 
oeeiirrenee of heavy rainfall with <‘onverji:enee of 
U])per winds, deerease of rainfall with »livery:enee 
of upper winds and stoppage of the sup])ly of moist 
air currents, heavy rainfall in hills when moist air 
currents struck them and non-oeeiirrenee of Nor*- 
wcsters when surface conditions were favourabk 
but upper wind comlilions wen* not so. 

Mr W II. Krishna Ka«) discussed the iiroblems 
which demande<l attention in weather forecastinjr 
Cor aviators which <*ould be divided into three 
eatef>ories (i) rej»ionaK (ii) route, and (iii) local. 
In rcfianl to local forecast in he explain(‘d the use 
lieinj; made at Karachi of tei)hl«rams (»f aeroi)lane 
ascents in forecastinj*: local convectional j)henomena 
and formation, persistence or cleariiijr of clouds. 
The soundinjjs by aeroplanes liad atforded a valu- 
able aid in this task. He also referred to the (jues- 
tion of foj»‘ forecastinj>: and remarked how the 
Taylor l)iaj»:ram had not ])roved very successful 
e.xcept in rulinji' out <lays wh(‘n fo*** was uidikely. 

The use of kiiiematical methods in weather 
forecasting’ as devel()j)ed by Dedebant and Pettersen 
was exjilaified by Di* S. K, Panerji. Whenever any 
pressure system, such as a cyclone, an anticyclone, 
a trough or a front was in continuous motion one 
could, from a knowlcdyc of the changes in the 2 
to .*J hour perioil preccdinji-, calculate tlie velocity 
and acceleration of each point of the system and 
foretell the position and eonlif’iiralion of the system 
durinjj the next (> to 12 hours. Tlie deet)enin}>: or 
fill inf' up of pressure over an area bouudc'd by two 
closed isobars was ecpial to the planimeti-i<* value 
of the baromelric tendc*ncy within the same area. 
J)r Hanerji illnslrated an applieatiofi of these and 
other kinematic'al laws to certain Indian slorms, 
particularly to explain the eui'vature of the tracks 
of the storms. 


Lively discussion took place at the end of each 
of the papers menticuied above. 

J)r Normand who wouml up the discussion 
referred to the future of weather forecasting. He 
felt doubtful wdietlier any statist ic^al methods 
applied to surface data alone would result in much 
further advance in seasonal forecast iiiK*. Here as 
well as ill other branches of forec^astinf*; we had to 
look to the upper air for further improvements in 
our forecast iuf' eapaeity. Thewe lay our hope. 
More data of soiindinf»s of the atmo.sphorc by 
aeroplanes, radio-sounds or balloon meteorofiraphs 
were needed for (Iny-tn-dny fina lysis of the condi- 
tions in the upper air which alone w’onid help ns 
to understand the mechanism that was behind the 
makiuf** of wu‘ather. As rcfiards the (lerman 
melhod- of fore(*astin»: for 10 days, he admittc‘(l that 
the method was worth j^ivin^’ a trial, hut he must 
a.sk Mr Pasii to jiivc* him an c'stimate before the 
work could be undertaken. 

The President, in eoneludin^, remarked that 
after listeninjj;' to thc‘ dc*ba1cs, it ap])earc‘d that the 
problem of weather prediction, except for I he sliorl 
ranjrc one, appeared to he more elusive* than he 
had thouf»‘ht earlier. The success of Pranz IJaur’s 
mc'thod a))pc>arcd to he striking*, but no ])hysieal 
ar'rnments have yet been yiven as to why the 
weather at the hei^lit of o Kins, should eonirol that 
on the surfac'c for Ihc* iiexl 10 days. He IhouKht 
that the de])artmc'nt may i>ive a trial to the method 
over a meteorolojrieally liomo^eueous area, say the 
Paujab, lor a limited period time. He a^recnl 
with Dr Normand lhat a b/j^e scale survey of the 
upper atmosphere by means of radio-meteoroyraphs 
and aeroplanes should be undertaken, and ex])r'*.s.sed 
the hope that in view of the imporlaiiee of weather 
prediction to all classes of peo[)le, the Government 
of India should be liberal in tinaneiii}' such schemes. 
M’he sue(*ossful advance in this direction appeared 
to lie in a harmonious combination of survey, analy- 
sis of data, nnd aiiplieatiou of principles of 
mathemalies and physics, and he w’as ‘flad to find 
that the composition of the department was ideal 
from that point of view. 
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The {uhlri'ss bo^iiis wiilj lh<- sliitoiiuMit of llu' etui dirt 
Hint from a sImkI )oiiit of yoin'ral aiul philoaonliii'al 
inloivst ili(‘ rcsiills of modcni sricnco fiivr uiu* 
ihe impression that what the senses tell ns ahoiil 
th(* external world is sliown to Ik* alloyt'tlu*!* niis- 
leadiiifi:. Tin* President, however, ])oiiits out that on 
the W'h(»le the tenden(*y ol progress is to hrinj*; the 
more remote eojielusions within the province of 
direet o])servation, even when at first si»ht they 
appeared to Ik* hopelessly heyond it. lie, then, 
refers to the (*oneeptioii of atoms, to the j)r(K*ess 
of radioactive dt'composil ion ami to tin* ordinary 
matter not heiny really space-fill iim* and says that 
thouinh these and many other points of view have 
seemed at first sij*ht to centradiet the direct indica- 
tion oj onr senses, tln‘y ai'e m)t really so, because 
they aj’e oblaiiu'd and could oidy be obtained by 
seiise indications rij»htly inter])retc*d. The reason 
for this is that onr s(*nses have not ])rimarily been 
developed for ])nrp()ses of reseaivh, and we have 
in larjue measure to ado])t them to that pur])ose by 
the use of artifi(*ial auxiliaries. The result of <loin» 
so is (»ften to r(*veal a world, which to the nnaide<l 
senses seems paradoxical. Thus the main subject 
of the address is chosen to be a sni vey of the ways 
in which such adaptations have been matle, the 
particular sensi* select (*d foi* the survey beiim- the 
human eye. 

The mechanism (d‘ the eye ('onsists mainly in 
its lens system lor focussinj^ the ima^e, in its retina 
for reeeiviiif^ the innif'e and in its ro<ls and com*s- 
the li*»ht sensitive elements that distinguish colour. 
The qualities derive<l from such a mechanism are 
ideal for what we believe to he nature's primary 
purpose — that is for fimlin**; subsistence under 
primitive conditions and for fi^htinji: the battle of 
life aj*ainst natural enemies. Ibit for purpo.ses of 
research we can increase the (pialities by artifieial 
additions over a wide ranj^e for examining the very 
distant or the very small, for inereasifif*’ very largely 
the range of spectrum which can f)o utilised, and 
for enhancing the power of colour discrimination. 


The invention of lenses led to that of telescopes 
and nii( r()scopf*s the solution of the pimhlems of 
distant and small ohjeets -and is therefore one of 
the greatest seienlifie di.seoveries. (liven perfect 
const met inn there is no limit in theory to wdiat a 
teleseope ean do in revealing distant worlds. On 
the other haml tln*re is a very <letinite limit to what 
a miernseojK* used with, say, ordinary daylight can 
do, for the ])oinls on the ol)j(*et which are about 
half a waveleii-ith apart eainiot he distinctly 
S(‘paralcd. and this is the theoretical limit bn* a 
mi<*rosc()p(* using ordinary light. Por this the ultra- 
violet microscopy is evolved and we arc* nearing the 
region of tin* spectrum where almost everything is 
opacpie. 

Tin* lenses made* of matter are useless for 
waves shortc*!* than those* useel in ultra-violet miero- 
seM)pie work. To avoiel this wi* ean make, for e(*rtain 
ladiations, converging le‘nst‘s out of empty space. 
According to our prc'sent views the emlhode rays 
in one aspect consist of a stream of electrified 
particles; in ;iiiollu‘r the*y consist of wave trains, 
the lefigth being variable* in inverse relation to the? 
mome-ntum of the ])arlicl(*s. The*se cathode rays 
have the* properly ‘d’ ))eiiig l)e*nt by electric or 
iii;igne*tic forces ami with the analogy of the bending 
of light rays in its ])rope*rty of refraedion the so- 
c'alled (‘h'cli’ostatie or m;ignetic lens is e onstructed. 
The wave'lengtli associate*!! with an e*le*etron stream 
of nuMlcrate velocity is so small that if the electron 
mie-reKscope* coiihl he brought to the perfection of 
the* optical inicre»scope*, it shouhl he* able* to ivsolvc 
the actual almnic structure of crystals. 

Can artilicial resource's help to improve (‘oloiir 
diserimirmtioiC There* is the whole snhjeed of 
speed rose*oi)y that may h<* thought of c'oming under 
the he*ad. A spe*( troseope* has got its limitation in 
having a fine slit. Hut using a ee)mi)n)mise width, 
M. H. Lyot working in the clear air of the 
Ohservatoiy of Hie dn Alieli has even been able to 
observe tin* solar prominence's through a reel filter 
which enables the whole etiremnderenee of the sun 
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to be examined at once without the Jiniitations intro- 
duced by a slit. There is also the spectrohelioseope 
by Hale for the (ontiiuums watch for the bright 
eruptions of the red hydrogen lines. 

Next comes the problem of retina. (Vrtainly 
it cannot be supplemented. Hut artificial sensitive 
surfaces are substituted which are in some respects 
better than the one supplied by Nature. These are 
photograjihic or photoelectric surfaces sensitive to 
light. As is well known, the eye has niaximum 
sensitivity to the yellow green of the spectrum. The 
sensitivity of the silver salts used in the manu- 
facture of photographic retina is maximum in the 
blue violet and ranges on through ultra-violet to the 
X-ray region. The extension of the sensitiveness 
on the other si<le through green, yellow ami red to 
infra red w'as not easy. However, success has been 
attained, largely by the efforts of I)r \V. H. Mills 
and of Dr Mees ol' the Kodak Company, and wq 
all see the fruits ()f it in the photographs by lamp- 
light which are often reproduced in the newspapers. 
It is now known at w'hat point water becomes 
opaque. The spectra of the major planets have 
been extended into the infra red, which supplied 
the clue as to the true origin of the mysterious 
absorption band due to their at mo, spheres wliieh had 
baffled spcctroscojiists for more than a generation. 

Another substitute for retina is tlie photo- 
electric surface. This is a clean surface of alkali 
metal in vnviio whicli resptuuls to visible light and 
passes comparatively lai'ge euiTents. The ere<lit is 
due to two (lernian schoolmasters, J. Klster ami H. 
(fcitel. They could scarcely have foreseen that 
their work, carried out in purely aeademic. spirit, 
would make possible the talking films which give 
pleasure to untold millions. The photoelectric cell 
is used like the photographic plate at the focus of 
an astronomical tclescojie. It has been aj)plied with 
success to guiding a large telescope or, in a humbler 
sphere, U) open doors or even to catch thieves. 
Another interesting applicalitm of the photoelectric 
©ell is in the measuring of the diameters of nebulae. 
Stebbins and Wintford have found, by attaching a 
photo cell to their telescope, that the linear dimen- 
sions of the great Andromeda nebula is twice us 
great as had been coneluded from visual plioto- 
gyaphs. 


The photoelectric cell is also instrumental in the 
development of television. Here the photoelectric 
surface is divided into minute patches which are 
electrically insulated from one another, and unlike 
the natural eye which has probably half a million 
connections between the. human retina and the brain 
it has got only one single connection which is in 
effect attached to each of the patches in rapid 
succession by the process of “ scanning the image. 
With such a photo-cell the transmutatiou of a 
momentary image into a series of electric pulses is 
very easily effected, and which arc amplified and sent 
out as wireless signals to turn hack again into visible 
picture at the other end. Dr V. K. Zworykin has 
suggested that this electric eye or iconoscope, as 
it has been called, can be used tU make visible the 
image in the ultra-violet micro.sco])e. It may also 
be used for raipd photograjihy if the photographic 
plate replaced the viewing screen. The beauty of 
the device is that the energy is supplied locally, the 
distant light source merely releasing it. 

In winding up the subject the lit. lloirble 
President emphasized that main triumphs of science 
lay in the tangible facts which it had revealed; and 
it was these which will without doubt endure as 
a i)ermanent memorial to the present epoch. Thus 
the main thesis of the address bad been that these 
were discovered by methods not essentially different 
from direct scrutiny. 

The second part of tlie address is on “ Science 
and Warfare. Science, it is urged, is the source 
of all the trouble, since the important weapons of 
modern warfare, the high explosive>s, the jioison gas 
and the thermite incemliary bombs and the aircraft 
are all pcudiicts of the effort belonging to men 
trained in science. Tracing the history of the 
discovery of each of them it has been shown that 
military objects were certainly not the incentive of 
the successful investigators, who proceed with the 
spirit of scientific curiosity and with no possibility 
of telling whether the issue of their work would 
prove them to be fiends, or dreamei's or angels. 
F(»r good or ill, the urge to explore the unknown 
is deep in the nature of mankind. The world is 
wailing in readiness to snatch away the results of 
this urge, and to use them for its own purposes.* 

* An abstract of I^rd Kayieigh atitIreHH. 
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Extension of the Periodic Table and the 
Elements beyond Uranium 

Priyadaranjan Huy 

l)u)iiirtiiiciit of CliviiiiKtry, 


On examining the IVrindie Talflo we find that the 
number of naturally oeeurriuK: elements from 
hydrojfeii to Uranium is 92. This has been confirmed 
by Moseley’s researches on X-ray spectra and the 
dcterininalion of atomic number. 

these 92 elements two remaininj? still un- 
discovered are the elements Nos. 85 ( Kka-iodinc — a 
homoloj»:ue of iodine) and 87 ( Kka-(’aesium — a 

homoh)j»ue of (^aesiuml. liecently Ihfria llulubei in 
France claims to have discovereil the element No. 87 
by means of curved crystal focussinj*: sped ro}>:raph 
in the mineral Pol Incite. To this (he name 
Modavium has been yiveii. 

Tlie Periodic Table is characterised by a Jiumber 
of well (ItfiniMl pcriofis based on the ffradual filling: 
up of successive (luantum jxroups by electr<nis. Thus 
wo have: - 

bst Period (»f two elements with Isl (luamiim 
j^roup completely filled U]); 

2nd Period of eijrht elements with 2iid quantum 
f^roup completely filled up; 

3rd Period of eij-ht elements wilii 3rd quantum 
jfroup partially filled u]); 

4th Period (lony;) of eij;hleen elements with 
3rd quantum {»roup comifietely ami the 4lh ((uantum 
j^roup i)artially fille<l uj); 

oth Period (lon*i:) of eij»hteen elements with 
both 4th and oth quantum partially filled up; 

()lh Period (lonj*) of 32 ebmients with 4th 
quantum f^roup completely and l)oth bth and fitli 
quantum {>Toups partially lilletl up; 

7th Period (incomplete) of six elements only 
with new electrons added to the 6th and the 7th 
quantum groups. 
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Tlii.s la.st or the 7lh period has eertain eharac- 
lerislics of its own and dees not follow the 
developments of earlier periods. A group resembling 
the rare-earths hot ween actinium and thorium is 
inissiTig here — an interru])tion or break in the other- 
wi.se continuons thread. Aeliniiufi inay be regarded 
as the s(do representative here of the rare-earth 
elements of the preceding period. 

All the elements of this period, ns well ns 
polonium and radon of the pr(‘vious i)eriod, are 
unstable and naturally radio-active. This period ends 
abruptly in the middle without arriving at a )>artial 
stability in an element of pseudo inert gas structure 
like eka-))ia(inum and a final stability in an element 
like eka-radon, as is llie ca.se with the foregoing 
periods. It is belicve<l that with increasing atomic 
weights the atoifis become more and more unstable 
and the existence* of elements beyond uranium in 
nature beeomes consecpiently an impossibility. Kven 
if they would exist, they would have been loo short- 
lived to be deleeted. 

All the ratlio' elements, ])r()duced by the 
s]xmtiineuns clisintegration of the heaviest elements 
Th and U, are fimml to bo isotopic with one or 
other of the naturally occurring elements of the 
61 h or the 7th period. 

Discovery of iiumcrous isotopes of commoner 
elements by Aston and the artificial transmutation 
of elements by bombardment of the atomic nuclei 
with pro.jectil(‘S like rt-])articles, n<*utrons, fast 
])rolons and rlcul crons have added tt) the hetero- 
geneity of our elements. The ultimate product:; of 
ail artificial transmutation arc stable nuclei identical 
with isotopes of commoner elements. There arc 
very few stable elements now which have not yielded 
to this artificial disintegration and we are thus 
acquainted with numerous nuelear chemical reactions 





EXTENSION OF THE PERIODIC TABLE AND THE 
ELFJWENTS BEYOND URANIUM 

(linlinH: with (‘hiinyos in Iho atoinii* nuoloi. It slioiilH, 
h(>w(*v<‘r, 1)0 nofi'd tlwil om* or oilier of the riinda- 
iiieiitiil particles, already mentioned, always ftii-ms a 
reaetiiifi’ unit in these react ions. 

Ih'sides these we are now furnished with a 
number of m*w unstable isoto]>(‘s of known ebMiKMils 
as intermediati* stay:es in many of these artifieial 
transmutations. These brc'ak down with emission of 
positrons or electrons. The phenomenon by the 
name of imluee<l radio-activity. 

Curie and doliot i)repared for the first time this 
type of artificial radio-act ive atoms by the irradiation 
of A1 and U with or-particlcs. 

,r t > 
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They sueceedetl in separating' the radio- 
phosphorus and ra<lio-nitroj 4 cn by chemical means 
from the mother substances and thus definitely 
established the mechanism of tlie reactions. In the 
first case aluminium after irradiation was treate<l 
with caustic soda; the liberated «as was fourni to 
be radio-active. In the second case, where boric 
acid was used as the tarj«ft, the latter was heated 
in air; the evolved ^ases wmv treated with metallic 
calcium after purification by pyroyallol, calcium 
chloride, etc.; the activity was found with calcium. 
The latter, on treatment with water »ave out 
ammonia which was fouml to be active. 

Til is was soon followed by the discovery of 
many similar other processes by these and other 
iuvcstij»ators. Moreover, processes were found in 
which artificially active body emitted no ])ositron but 
jS-rays or electrons. In other words, it ehan*j:es 
into an element of hijiher atomic number. 

l>ut this t’urie-fJoliot process in which primarily 
an «-particle is capture<l and a neutron emitted, is 
ctTcctive only wiih lij.'hter elements, i.r., in cases 
where the repulsive force of the nucleus on the 


is not very (jroat. The heaviest elements 
iinderKoin^r .lisriiptioii l,y this proeess are potassiiiin 
( 19) and ealeiiiiii (20). Similar results were 
obtained also hy the use of nrtifieially prodneed 
positive rays like fast protons ami deuterons. 

A (treat serviee has, liowever, lieeii rendered to 
the development of iiiielear ehemistry liy the 
Italian jihysieisl Kermi and his eo-\voi*kers liy 

employing uiielmrKed neutral partieles iieiitroiis 

ill plaee of the eharjfed mies for alomie disruption. 
Ill a very .short time this new proeess has furnished 
IIS with radio-aetive isotoiies of almost all ehemieal 
elements up to nranium. Nn imtential harrier 
exi.sts for the entraiiee of llie iinehar-{,.(| neutrons 
into the atomic nucleus. 

Sources of neutron for the production of 
arlificial radio elements are funiislieil by a mixture 
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EXTENSION OF THE PERIODIC TABLE AND THE 
ELEMENTS BEYOND URANIUM 

The unstable artificial radio-eb^moTits, thus 
produced, emit p-mya and chanjro into the stable 
next higher element, whereas the artificial radio- 
elements produced by positively charged proton, 
deuteron and a-particles generally emit positrons 
and change into the stable next lower element. 
The possibility of one or the other of the above 
three types of ncuclear reactions being induced by 
neutrons deepnds on the velocity of bombarding 
neutrons and the nature of the irradiated element. 
Processes (h) and (r) are more frecpient with fast 
or energetic neutrons and with relatively lighter 
elements; otherwise the corpuscular rays cannot 
leave the field of tln*ir mother atoms. Tlie process 
(a) occurs only with slow neutrons in the case of 
lighter elements an<l with both fast and slow 
neutrons in the case of lieavier elements, but even 
then much intensified by the slow neutrons. The 
slow neutrons can hang about the nucleus more 
easily than the fast ones. 

A simide method <d* slowing down the neutrons 
consists, as shown by Fermi and his co-workers, in 
passing them through hydrogen containing subs- 
tances like paraflin or water. 

Most of the artificial radio-elements have very 
short life and hence readily break down info stable 
elements. There are, however, few whose lives 
extend over days, weeks and months. The amount 
of the active element, artificially generated, is 
always insignificantly small. They are, therefore, 
detected and identified mostly by their radioactive 
properties, c.g., by P-nxy elcetroseope, W'ilson 
Chamber and most eonvenienlly by (leiger-Mulier 
Counter. In many eases the result has been eoii- 
firnied by ebeinical separations followed by activity 
measurements. 

The question then naturally arises— what is the 
practical significance of these artificial ra<rHi- 
elemcnls and to what addition to our knowle<lgo 
they may be expected to contribute? Leaving 
aside their great importance in the physical in- 
vestigation of nuclear structure, to us, the chemists, 
they furnish extraordinariry sensitive tests for the 
detection of chemical elements. They may thus be 


used as radioaetive indicators for the detection of 
almost all elements. 

The limit of sensitivity of a micro-test lies at 
or about 10 * gin. or 10 * y. 10“* gm. Pb contains 
about 30 billion atoms. With radio-lead as an 
indicator lead can, however, he tlctected down to 
10*^’ gm. or even less; and with the help of physical 
methods, such as Wilson Chamber or (leigcr-Muller 
(Vmnter, detection can he made even of single 
atoms. These artificial radioclcments, though 
gcneratnl in unwcighahlc quantities, can be mixed 
with their inaetive isotopes in any amount. The 
activity of the former ean then bo employed as an 
indicator for the latter. Like the natural radio- 
elements, these artificial railio elements furnish us 
with a large store of materials for use in filiysical, 
analytical. imqiarative and geo ehemistry. A 
special use of them is likely to be found in bio- 
chemi.stry and medicine; r.r/., in the investigation of 
the cir^'iilation of physiologically important elements 
ill animal and jilant lives, or of the aeeumulation in 
healthy or diseased organs of physiologically active 
heavier elements. Some work has abready been 
<‘-arried out on these lines. 

An instance of the use of artificial radio-ele- 
ments in chemical examination may he described 
here. Hadio-gold (T 05 hours) and radio-silver 
(T— 22 See., and 2.3 min.) have been prepared by 
neutron bombanlmcnt (slow neutrous). A gold- 
silver alloy, when irra<liate<l for a short time with 
.slow neutrons will show only the ra])idiy decaying 
activity of ra<iio-silver, by long irrailiation the 
activity of both radio-silver and radio gold. In 
the latter ease the silver activity iiraetically dis- 
ajipears after 20 minutes, whereas that of gold will 
continue for days. Hence it is ipiite easy to detect 
any adulteration of silver in an object made of 
gob I by short ivra<liation with neutron. The object 
.suffers absolutely no damage by this process of 
examination. 

In the above ease there was no necessity of 
se])arati!ig the active proiluet from its inactive 
i.sotojies. Hut in many eases, specially in the medi- 
eal investigation of animal and human bodies it 
becomes desirable to obtain the active radio-clement 
in as concentrated form as possible, almost in nn- 
^weigbable quantities free from other substances. 
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EXTENSION OF THE PERIODIC TABLE AND THE 
ELEMENTS BEYOND URANIUM 


For this purpose a lart^e atnouiit of the inaelive suh- 
stance is irra(liate<l aiul from tliis the active isotope 
is separated almost in weightless amount by suit- 
able chemical methods. 

Szilard and Chalmers irradiated ethyl iodi<le by 
moans of neutron after mixiiij*: it with a trace of 
free iodine. The free iodine was then reduced to 
hydriodic acid, the latter w'as precipitated by silver 
nitrate. The precipitate of silver icxlide showed an 
activity 200 times frreater than that of unconcentrat- 
ed iodine. 

The atomic weij^hts of all these artificial radio- 
elements produee<l by neutron radiation are rather 
too hijyh compare<l with their atoinic number. 
Hence, they all emit /S-rnya and ther(‘by increase 
their nuclear charjfc hy one unit. The atom type, 
thus arising, is stable and docs not chaiific further. 
From radio-sodium arises the stable maf^nesium, 
from radio-unvKiiesium the normal aluminium and 
so forth > from radio-»:old arises the stable mereury 
and not otherwise, fi;old from mereury, as w^as previ- 
ously believed. 

But the matter becomes (piite eomplicated when 
we arrive at the end of the IVriodie Table; t.r., 
when thorium or uranium are irradiated by neu- 
trons. We are dealinjif here with already (natural- 
ly) active substances. 

From thorium Meitner and Hahn have obtained 
isotopes of Th, Pa, Ka and Ac. 

Still more complicated arc the transformations 
>vith uranium. Fermi and his co-woi-kers have 


shown that by irradiation of uranium by neutron 
four new radio-elements of half-life periods 10 Sec., 
40 Sec., 18 min., and 100 min. are artificially pro- 
duced. The latter two were chemically separated 
by them and believed to represent elements beyond 
uranium in the Periodic Table. 

The subject has recently been fully investij^ated 
by Hahn and Meitner. As a result of their brilliant 
investij^ations they have been able to separate 
eheniieally the successive products resultin^f from 
uranium by irradiation with neutron. 

The uranium was freed as far as possible from 
its natural disiiitej^ration product IT by chemical 
separation liefore it was exposed to neutron. The 
irradiation was carrieil out for minutes, hours and 
days lon^, whereby short-lived and also comparative- 
ly more stable substances of loiijicr life-p(‘riod were 
obtained in increasing’ amounts. Chemical and 
electro chemical separation of the products were 
made aftc‘r the addition of dilTercnt carrier sub- 
stances, which led to a definite conclusion about the 
chemical nature oC the active products. Measure- 
ment of activity was made by (leiKer-Muller Counter. 

From a study of the decay curve of the active 
piMxlucts and by the various ])hysieal and chemical 
methods Hahn, Meitner and their co-workers have 
been able to establish the followiMj>: throe dilTerent 
transformation processes induced by neutron in 
uranium. 

By slow neutrons. 

-1 1 yitj o 

I 

■C > ;,Eka.Ke. 

P luin. 


By both fast and slow neutrons, but promoted by slow neutrons. 

1 J . -f- Va ^ ,a IT 

‘ 0 .. 0 

m nATka-Kf _> .Kka-Os Kka 1 r 

2*2 min. 59 min. j8 

()ti hours " 


,.KkH l»t * ■ -> . 
2’ 5 hours 


"uiEka-Au 


By fast iioutroHs only. 
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EXTENSION OF THE PERIODIC TABLE AND THE 
ELEMENTS BEYOND URANIUM 

Since by successive j8-ray chanjics the atomic 
number continually rises with atomic wei>?ht remain- 
inj? coiistant, a reverse process may finally intervene 
in which with «-ray emission the atomic number 
will be redueetl aj^ain. Such a-ray emitters will, 
as could be exi)ected. be relatively longer-lived ele 
ments, the proof of whose formation can possibly 
be obtained by lonj^ irradiation wdth much more 
powerful sources of neutron than hitherto available. 

The artificial pro<lucti(m of elements Nos. 

94, 95, 9() and 97 shows that our ]Vrio<lic Table 


can bo extended not only to the Kka-Pt of pseudo- 
stable electronic structure resembling*: platinum but 
even beyond to Kka-Au. Its normal termination 
shoubi, however, oecur in another inert gas Kka- 
Ha<lon, which woulil be a homolOgue of Radon. 
Whether any further extension will be possible or 
the process will be reversed with expulsion of 
«-particles, protons or positnms before we can arrive 
at Kka-ra<lon, only future investigation can prove. 
We should now wind uf) with the haiipy feeling 
that man has been able to extend nature’s creation 
in this process of building up of elements.* 

From a h*«*1iire dcliviTcd before the S<‘ieiieo Soeiety of 
the Heiiares Himbi rniver.Mify -Man'll, 1938. 


Our Rebel Collection 


To tho.se of our readers who admit an interest 
in the odd and unusual, as exhibited in the work- 
ings of the human mitul, we havi' often tluuight of 
revealing one aspect of an editor’s duties for which 
no corresponding evidence appears in the published 
periodical. Arriving with the manuscripts that arc 
considered seriously for publication are usually to 
be found a few’ wliich, could they hut be ])ubli.shed, 
might provide the reader.s — or at least those of them 
having curiosity about curiosa almost as much 
return in entertainment, even if not of value, as 
the more depeiulable information regularly i)re- 
sented. These are the scientific hypotheses of the 
studiously unorthodox. All men of science 
frequently receive such hypotheses from those who 
are in rebellion against wdiat they term “ orthodox 
science,” but the editors of journals of ])o]nilari7.e<l 
science probably receive more than any scientist — 
unless it be Professor Einstein, who recently told 
us that one of his biggest problems was to sort his 
worthwhile mail from this kind of communications. 

It seems to be almost nothing for a man with- 
out much scientific training to sit down and solve 
the subtlest secrets of the universe — the nature of 

Vol. IV No. 8 
SKPTKMBEB 1988 


matter and of life, for example- in a single session. 
Failing to obtain publishers after tryi?ig all 
magazines, they do their own publishing, and thus 
for many years \ve have been receiviiig curiosa, 
both pamphlets ami books: “ Newton’s Law Dis- 
proved.” ” The Kiddle of the I’niverse Solved.” 
“ Kcx Kays -the (Irejit Diseovery.” “ Avity, the 
Secret of (Jravity.” These are hut four — we could 
go on naming them to a pageful. P»ut for a sense 
of detachment and perhajis of humor, these offer- 
ings, usually attacking prominent scientists with 
venom, might jaumlice an editor’s life. Instead, 
we collect them! 

Years ago, when starling this coH’eetion, we 

w'ondered whether if would not pay science to 
deputize a scientist to examine tliem all, in hoi)e of 
finding occasional pay-dirt, 'ro-dny we believe we 
Avere wrong. Instead, wt hope to deposit them 
permanenlly in some university library of the 
history of science. Phiture historians might other- 
wise judge that, in our era, pseudo-.seicnce was 
already extinct. ^ 

— Scientific Amerka^i 
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Notes and News 


New Museum at Nagarjunokonda 

Nttgcir junokoiida in the Madras Pn;sideney is a 
place of much archieological importatuT^ as revealed by 
the excavations carrietl out there by the Ar<‘haeologi<‘al 
Survey of India. A number of monasteries, temples, 
stupas, inscriptions, coins and large collections of 
magnificent bar reliefs have been discovered there, 'fhe 
place bears the name of the great Miiddhist savant 
who was among the earliest of the teachers of 
the Mahayana cult of Buddhism which is still 
in vogue in 'I'ibet. The inscriptions found here 
show that its ancient name was Sri-Parbati, where 
Nagarjiina, according to Tilietan tradition, spent the 
latter part of his life, this leading to the complete 
identification of (he place. Inseriptions belonging to the 
Great Stupa at Nagarjunokonda record that this 
monument had bc(*n eonseeraled hy the deposit of a 
relic {dhain) of Buddha himself. This relic was dis- 
covered in a tiny, round gold box, together with a few 
gold flowers, pearls, garnets and rock-crystal l)cads. 
It is now kept in the Mulagandh;ikuti-Vihara at 
Sarnath, near Benares. 'I'hc Arelueologieal Survey 
of India has now brought out on this subject 
a memoir, titled The Buddhist Antiquities of 
Naqarjunohondn, in two parts, WTitten liy A. H. 
Longhurst, formerly Supcrieiitemlent of the 
AreIneologi<*al Survey for the Southern Circle, and now 
Archaeological Commissioner in C’c.ylon and Dr S. Para- 
navitana of the A re I nco logical Survey of Ceylon. The 
book is properly illustrated, and dt'serihes in detail 
th (7 finds at Nagarjunokonda. 

The Government of Irnlia sanctioned a museum at 
this place for liousing the remarkahle series of reliefs 
found here, and the constriu'tion is nearing completion. 

Tidal Predictions by Geodetic Survey 

It is well known that the Survey of India have been 
bringing out a publication every year on the tide tables 


of the Indian Ocean. This publication is of great im- 
portaru'c to those who navigate the .seas. The pre- 
dictions of tile tides arc made by the Geodetic Survey 
of India, with the help of a maehirie k<’pt in the Survey 
ofliee at Dehra Dun. It has an interesting Iii.story 
bidiind it. It w'as inventetl in 1872 by I.ord Kelvin 
and first set up in the Indian Stores Department, 
Lambert li, and later on at the National Physieal 
Laboratory, 'Peddington. In l‘)21 the maeliiny was 
brought out to India, ami ever since it has liccn there a( 
Dehra Dun. It is used for tlie annual prediction of 
tides at 'll ports in the Indian Ocean lliree or four 
years in advarnte. Tlie predications are incorporated in 
(he annual iiublieation, as said atiove. It gives the 
times and heights of eaeli high and low tide at 28 ports 
obtained from tlie otlier sources in addition to tliose 
for the 41 ports in tlie Indian Ocean predicted on the 
machine. Wliat is dime to get tlic predictions of tides 
at jjiiy port is first to reeorti tlie height of the tide at 
any port throughout Hk 24 hours of the day for at least 
one year or prefi!rably for S(‘veral. This record is then 
mathematically analysed. Once the analysis of any 
port is completed, the machine is set in phase to run 
a tidal diagram enabling the tides at fh«t port for any 
year to be predicted. 

Haveli Irrigation Project 

The Haveli irrigation scheme for which the Punjab 
Government recently raised a loan of Rs. 1,00,00,000, 
was originally estimated to eo.st Rs. 5,25,00,000. But 
the actual expenditure owing to several savings effected 
is likely to be much less. 

The expenditure during 1987-38 wa.s Rs. 04,50,000 
out of which the Punjab Government met Rs. 45,00,000 
from their own resources and the balance from the 
cash section of the loan raised last year. This year 
the expenditure is estimated to Rs. 1,50,00>000. 
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The Punjab Government are able to meet lialf a erore 
from their own resources and for the balanee the loan 
was floated. 

The project, when fully developed, will i)roviile 
perennial irrigation to 600,000 acres and noii-ih rennial 
irrigation to 460,000 acres in the .lhang, Multan and 
Muzatfargarh districts. The eslimaled net annual 
revenue ten years after the eunals begin functioning and 
after paying working expenses is Us. 43,00,000 which 
means a return of 8 per cent on the capital expenditure, 
but it will be more in view of the savings intnitioncd 
above. 

I lie project, when ('oin])h‘l(‘d, will add coiisidcrahlv 
to the prosperity of the province, 'riic main canal is 
being lined with pncca inasonrv. 

Progress on the eonsl ruction of the Kmerson 
Marrage, the head works of the project, and other works 
has been remarkable. It is Imped to finish the work 
in about two years against an estimated period of five 
years. 

Demand for Enquiry into the All-India Radio 
Rejected 

In the Central Assembly a resolution was moved 
on August 10 last by Sardar Mangal Singh, which re- 
commended the apjmintincnl of a <*ommittee with a 
non-offieiai majority to eiujiiirc into the working of the 
All-India Radio. 'riu' public, it is agreed, is not 
satisfied with its w'orking, and it is for the aellmrilics 
to allay their suspici<»iis, whatever they be, and satisfy 
them on this .score, 'riiough the sujiporters of the 
resolution made it clear that the resolution was m»t 
necessarily meant as a censure, but urged that an en- 
quiry would servi^ to ussure public o])inion that a new' 
department as the All-Imlia Radio was proceeding along 
right lines of development It was opposed vehemently 
by the Government and their supporters and rejected. 
In our view these wouhl have lieen a distinct gain, had 
such an enquiry been allowed to be made, and the 
results published to satisfy r^.e public. 

Qianges in Electric Rates in Bombay 

Under the Bombay Kiname (Amendment) Act, 
1988, the duty on electricity used for the )>urpose of 
lights and fans has lieen incrca.sed from (i pies to 9 


pies per unit from 1st April, 1988, in the City of 
Romlmy and in the areas covered by the following 
licenses : — 

(1) The Ahnicdabad Cnty Municipality and 
District Local Board Electric License. 

(!i) 'rhe Surat C’ity Municipality and Di.striet 
I.,<>eal Board Kleelrie License. 

(3) 'rile Thann Electric Li<*cns<*. 

(4) The Bhiw'andi EJia-lric Lici-nsc. 

(5) 'I'hc Knlyaii Electric License. 

(<•) 'I'hc Poona Filed rii License. 

(7) I'lic Ih'lgaiim Fi in I ric Lit'ctisc. 

(Si The Bombay Suburban Electric Lieen.se. 

(fovirimiciit is )>teasetl to note that in the areas 
ill wliicu llu duly has been increased, the Sujiply 
('omjiauics conccrmal liave rcduci*d their rates for 
supply with llic resiill that the burden of extra 
taxation docs not fall upon the eoiisuni(‘rs. In 
some of Mic areas a reduction in rates of even more 
than the three pics increase in duly has been made, 
still further benefiting the consumers. Tlie supply 
coin)>anit*s have liccn wise in reducing the rate charged 
]H*r unit of elect ricily of consuinjilion iii jiroportion to 
flic iiicrcn.se of the duty imposed by Ihi* (/ovcrnineiit. 
We wish the (!oinpafiie.s went a step further and make 
still larger reductions which cannot, we are sure, 
dciTcase their income, f<»r such reduetioiis will only 
inereast> die number of their subscribers, and therefore 
inflate it. 

Improvement of Grazing and Fodder in Bombay 

'rtu' All India (’attic (^inference at its meeting 
held at Simla on tf5th and 2(»th May. 1937, recom- 
mended that Stniiding h'oddtT and Grazing Committees 
shoiilfl he cslahii.sh(‘d in all provinces on the lines 
.suggi'slcd by the Board of Agriculture and Animal 
Husbandry in India. In pursuance of the recommenda- 
tion of 'he Coiifereiiee, the (iovermnent of Bombay have 
eonsliluted a Provim-ial Fodder and Grazing Committee 
eon.sisling of official and noii-offieial member.s to examine 
and advise on all matters connected with the use a id 
improvement of grazing, gra.ss and fodder of all 
des<Ti])tions. 

'I’lic Honourable Minister for Revenue, Rurai 
l)evelo])meiil and Agriculture, will be the Chairaao 
and the. Commissioner, (Jentral Division, Vicc-Chairmao 
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of the Commiltee. 'I’lu* Livestock Kxpert and the 
Workiii^r Plans ()ffi<*er, Central Circle, for the time 
bein^ will work as .Joint-Seeretarics of Ihe Committee 
and will he responsi!)le for eallin^ int'clinf^s and eon- 
ductiiifi; the correspondenec of the Comniillee. 

The Coniinitlce will ordinarily meet twice a year 
and will have power to eo-opt for any iiieetiii^ any 
ofKeial or non-ofKcial j)ersons whom it thinks tit. 

'Phe ('ommiUee will be n j)nrely advisory boily and 
its fiinetioiis will be:-- 

(«) to arrange for a survey and classifieation of 
all lands in the Province which on account 
of (‘liinalie, topographic or econoinie 
reasons are besi suited for nianagemenl 
as pastures. 'I'his dc'tinition would 
int‘liide wooded pastures, true pastures 
and intermediate tyi)es and wouhl ])rovide 
for tlie inelnsiim in each, where necessary 
or desirable, of lands marginally or sub- 
marginally suitable for cultivation as 
being <*apablc of carrying an occasional 
field crop but requiring long intervals 
either as fallow or under grass in order 
to restore fertility. In addition the 
survey should include an estmiation of 
the resources of cultivated fodder in the 
ditrerent districts of the Province; 

(h) to examine the incidence and atlccpiacy of 
such lands and fodder resources through- 
out the Province in relation to the location 
and numbers of livestock es.scntial for the 
proper econoinie jiursuit of agriculture 
and livestock breeding; 

(c) to ascertain the present ownership or 
sources of control over such lands and 
to examine the ailequae.y or otherwise of 
existing organisations for managing such 
lands on proper lines, and to make re- 
commendations ; 

(fi) to examine existing methods of manageinenl 
of such lands and to make recommenda- 
tions for improved methods which might 
be adopted for the attainment and 
maintenance of the maximum production 
of fodder and grazing in the manner most 
iLseful to agriculturists and breeders of 
livestock ; 


lift 


(c) to consider all schemes for improvement of 
grass lands, rotational grazing experi- 
ments, fodder storage, etc.; 

(f) to devise methods for making use of spare 
irrigation water for raising grass and 
other fodder crops. 

The Committee will work through the Government 
departments and the district village improvement as.so- 
ciatiofis. Government would refer to the ("ommittcc 
cas'es for opinion and would, as far as possible, issue 
orders in the light of its opinion subject to financial 
considerations. 

'Phe function of the Provincial Agricultural 
Research C'ommittcc consliliitcd by Government in 
conformity with the recommendation of the Royal 
('ommissimi on Agriculture is to advise Government on 
progranmu's of agriiuiltural research to be submitt('d to 
the Impt^rial Gouncil of Agricultural Research on a))pli- 
calions fn>m persons within the Province for grants 
from that body and also oj) any scheme or project which 
may be referrt'd to it by (lovermneiit for opinion. The 
Imperial Council of Agric'ultiiral Research, however, 
considers that in cases where the Provincial Foddt*r 
and Grazing Committee may have any schemes of All- 
India importance to send up to the Council, it should 
not be necessary for such seln ines to come through the 
Provincial Research Coininillee. Such schemes of 
All-India importance will therefore he suhmitted to 
Government direct by the Provincial Podder and 
(trazing C'ommittee for transmission to the Imperial 
Council of Agricultural Kcsearch. 

Charges for Electricity 

'* The 'rruth About the Price of Khatricity in the 
Home ”, is the title of a booklet ])uhli.shed by the 
British Kleetrieal Development Association. It gives 
the results of an indejauideiit survey by a Fellow of 
Ihe Royal Statistical Society which show that more than 
97 per cent, of the domestic (devlrival consumers of 
Great Britain can buy their electricity at Id. a unit or 
less, that fiO per cent, of consumers can buy it at 
a unit or Jess and 85 per cent, of consumers at \d. a 
unit or less. It is pointed out that these prices are 
made possible by the all in domestic rate which has 
been adopU'd by the majority of eicctricit}’’ supply 
undertakings in Great Britain. These figures, which 
w'crc the result of calculations based on the number 
of actual cons\imers who can buy at the dififerent rates, 
were <‘ompared with data based upon the total numl)er 
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5-15 P.M_ 615 P.M. Lfctiiro by Pmf. Sir C. J. Hall 

.1. (’. Gliosh. (Ihiivorsity.) 


of houses (whclher eoiinoeled to the mains or not; 
in the areas covered, and this survey pivc practically 
as ^ood results. 1 Ids fact may he considered sur])ris- 
as in tlie Jailer case, many houses arc included 
which arc far from the load ccnlrcs. It is said to he 
unlikely that any general increase in the seJlinj*; price 
of electricity will he necessary heeause Ihe cost of 
coal is a relatively smaller proportion of the total cost 
of production than with ^as. 

— 77/c FAeclriv'ian. 

National Institute of Sciences of India 

'Fhe symposium on ‘ Iteeeiil work on the synthesis 
of naturally occurring substances undcT tlie auspices 
of the National Institute of Sciences of India will he 
held at Hornbay on the !i(ith and i27lh Septembe r, l!).‘tS. 
The programme of the meetings is as follows: - 

Mtmclaj/, the Jftth Septemffrr. 

10-0 AM.- 12 45 V.M. A.ldn.ss l.y Dr .1. It. 1. Sc. 

N. Kny joid read- Konm N<». 32. 
iiig of papers. 

1-0 D.M. — 2-iO P.M. liUneli . . M o ii i n i ’s 

h’estuurant. 

2 45 P.M.— 3-45 l‘.M. Visit to the l)e 
part meat of Plie- 
inleal 'reeliuo- 
logy. 

4 30 T*.M. — 0-0 P.M. Formal OjMMiinjj: of Sir P. J. Hull 
Syinposiiun by ( I’niveisity.) 

th(‘ \'i(*e-(’lian. 
cellor of the 
Homhay Fiiiver- 
^ily. 

6-30 P.M. Public lecture ))y Sir (\ J. Hall 

Dr S. S. Hhat- (t'liiver.sily.} 

iiagar <mi ‘ lluw 
Pheuiistry can 
help lud'iati In- 
dii.'^t l ies. ’ 

Tuesdaif, the Al'th September. 

10 0 A.M.- 12-45 P.M. heading of pa[»eis If. I. Sc. 

Kooin No. 32- 

DO 2-30 P.M. Lunch . . Moiigiui’s 

|f(>.stiiur:iiit. 

2 45 P.M 4 30 P.M. J3usiiiess mcetiug It. 1. Sc., 

and reading of Kooin No, 32. 

])ai)ers. 

4-30 P.M 5-15 1*.M. Tea by Dr K. IL, K. 1. Sc. 

A. K. rurner, CLibrury.) 

President, Indian 
(Miemical So- 
ciety, Bombay 
13raWh. 


6 30 P.M. Public lecture by Sir (’. .1. Hull 
Dr M. N. Saha, ( University.) 
F.K.S., on ‘ (leo- 
g r a p li y o f 
Space. ’ 

A Basis for World Peace 

We are glad that a numlu'r of di.stingiiished men 
of Seieiiee- among.st others Sir A. S. Kddinglon and 
Sir K. fjowan Hopkins — have been trying to work out 
‘ a basis for world peace ’ and has issued the 
following eireular letter: 

A number of distingiiisbetl men and women — 
repre.s<‘nlativi‘ of tin* Cbureli, Seieiiee and I.ellers, 
Heads of Hni\ (*rsities and C\d leges, and others — have 
expressed llieir a)>proval of the ]irineip](‘ for world 
peace. 'The (iovi'rnmeiits of diH'erent nations have 
become entangled in a ‘net -work of suspicion; fear of 
one anotlu r lias driven them to place llieir ultimate, if 
not their sole, relianei* upon forei*. In these eireurns- 
laiu'es the most hopi fiil course of action is to .seek to 
remove the grounds for .suspicion by raising the problem 
of international relations on to a liigluT plane. Many 
people in every country feel strongly ibal the 
arbitrament (‘f force — at best a confession of failure—' 
can be and must be avoideil. 'I’liev look eagerly to 
lho.se who are lapahle of h*ailing opinion to seeiin* a 
return to nasoned discussion on the part of ail nations, 
whether they be at war or at peace. Kven to tho.se at 
peace, if it ]»e a peace llial is only a preparation for 
war, hiirdeiied as they are with the heavy cost of 
ariiinmmts and with an ever-present aiixirty about what 
i.v to <*ome, progress in the tilings that really matter 
is blocked. 

'Fluri- is tlierefore uiiiler eonsidi^ration the 
jHissibility of forming a World Poundatioii of pi'otile of 
good faith who accept, and are pre])ared to d<i wbal 
lliry can to promote, the prinri))le here formulated as 
the only Iruslwortby guitle to action on the jiart of our 
own and every ollu'r responsible Govt'rnment. 'Fbe 
Uoimdalioii would be esst'iiliaily a leafpie of peopteSf not 
of (i-ox'ernments, but it would s<‘ek to eo-operatc with 
and .so strengthen any (iovernmeiit and any organiisatioii 
working along the same lines. 'Frue to its super- 
national eharaeter, its main jiurpo.se would be to devise 
and advocate ways of translating its fundamental 
principle into concrete action. 
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As Hn iHiistratifm of the sort of action contem- 
plated, the British Government might be encouraged to 
carry its conversations witli other Governments a stoge 
further. AJI might be invited to join in setting on ftmt 
an expert and impartial survey of the wealth of the 
world. If we arc to seek to satisfy the basie needs of 
every nation upon terms that are recogiii/ed as reason- 
able and ivisl, it is clearly necessary to begin by 
ascertaining as accurately as possible tlu*. nature and 
extent of each country’s resources in land and people, in 
raw materials and tc<*linical cr|uipm(‘nt, and any potential 
outlets there may he for surplus po]iiilation.s. Much 
has been done in this direction already by the League 
of Nations, the Royal Institute of Iritcrnalioiial Aifairs, 
and other responsible bodies. Again, if international 
trade is to jjrosper and adequate pro\ isioti is to be 
made for a rising standard of life, es|)ecially in back- 
ward countries, steps must be taken sooner or later to 
.remove tin; aeeumidat(‘d restrictions upon the How of 
commodities. Hen* M. van /eidand, in his valuahh* 
report on ccoiiomie collaboration, has made i)roposals 
which merit the. serious attention of stalesiuen. 

lA;aders of thought in dilTerent (itdds would be 
capable of promoting tlu; objects of the World Founda- 
tion in very different W’ays, ami it would then-fore be 
wise for each distinct group to form its own scfmrale 
section, controlled by its own officers and cxcc-utive 
committee. Scientists, for instance, might form one 
seetum, Writers another, Heads of Universities and 
Colleges another, and so on. Such a formation would 
have the additional advantage that the members of 
each sec-tion would know and could establish contact 
with workers in the .same fiehl in other countries. Hut 
all sections should be linked together, however loosely, 
seeing that all would be pursuing the same end in their 
several ways; and from time to time representatives 
from each might confer in regard to united action for 


certain common purposes. By this plan associated 
nuclei of thinking men and women would be formed 
throughout the world, capable, by concerted action, of 
bringing powerful influence to bear upon the course of 
international events. 

It would be fittiiif^ that scientists, many of whom 
feel a deep concern on account of the evil uses to which 
their researches arc sometimes put, should take the lead 
by forming a scicuViffc section of a World Foundation 
on th(‘sc lines. Other groups might well follow their 
example. 'Flic development of the .sch<*rnc will depend 
entirely upon the measure of encouragt-menl it receives, 
and the purpose of this communication is to test feeling 
among British scientists. Assuming it receives adequate 
ciicouragcinerd, an opportunity for the discussion of the 
tentative suggestions here made, and related matters of 
iinportfim-e, will be arranged by means of a Conference 
at ati (-arly date. 

We are <*nlirely in accord with the nohi s< ritiments 
expressed in the above <-ircular letter, arut hope that 
the Angel of Peace would be able to overcome the Demon 
of Strife. .\s many of the ]ironiotcrs of the organi/.alion 
have visit«*<l India as delegates to the Silver .lubilee 
Session of tiu- Indian Science Uoiigress, thev must have 
aequirr-d some first bail ! krmwlerlge of the conditions 
of life i?i India. We hoj)e they need no argument to 
be convii.<*ed that India is a nackward country, and the 
standard of IdV must be substantially raised at least 
eight or ten times its pi i sent eeonomit- life. They have 
also noticed tlial India jiossesses in her scientists, a 
band of men letuated by sentiments of work and service 
to the counlr;. . Prob.sbly the delegates might have also 
grHS])cd why liidir continues to be poor, while her soil 
is rich and resources almost unlimited. We hope that 
<-oiisistently with the nohic sentiments expressed here, 
tin-y will preach practical lH*nevolciu-e to their state.smen 
and politicians in matters dealing with India. 
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Science in Industry 


Growth of Indian Tea Industry 

** Capable of producing over 600 million pounds 
of tea, there is a capital invested in India’s tea industry 
to the tunc of some Us. 97 crorcs,” according to the 
chainnan of the Indian Tea Market Kxpaiisioii Hoard 
in his broadcast talk. “ 'I’he export trade in tea from 
India was only 2:35,000 lbs. in 185:3 but today it is of 
the proportion of :3:34.7 million lbs. annually, represent- 
ing a value of Its. 21.:i8 crores.” 

“ 'J'ea is a bush plant wliieh if allowed to grow 
iincarcd for would reach the dimensions of small tree.s. 
Planted as a seedling in the nursery, carefully tended and 
then transplanted to tlie main garden with hundreds of 
thousands of others, it is allowed to grow uiu'heeked — 
all weeds and such like jungle growth alone being 
checked to permit of its receiving the greatest nourish- 
ment from treated soil — until such time as it ree<*ives 
its first pruning, 'riiis is a process which varies from 
district to district and even from garden to garden. 
The main object is, however, the same: to keep the plant 
at a reasonable height and to stimulatt' the growth in the 
correct manner so that the best j)rodii<*tion may result. 
HuTulreds of women are then employed in the process 
of plucking the leaves and, generally speaking, only the 
bud and the first two leaves are taken from each stem, 
though the third somewhat coarser leaf may also be 
harvested. These leaves arc collected by the pluckers 
in baskets and removed to the factory where they under- 
go four principal processi’s: withering, rolling, ferment- 
ing and firing. 

“ Your tea is, how^ever, not yet ready for despatch 
to you : it must be sorted and graded, proces.ses 
carried out by hand and by machines so as 
to separate it into different sizes and qualities to suit 
the various markets and blenders, it is then packed in 
chests and forwarded from the garden to the various 
markets of the world where it is tested by those who are 


expert in placing a value wliieh the planter should 
receive on the Lea he has produced; purchased by big 
dealers in tea who employ men to blend it to suit the 
needs of your particular requirements; and then sold 
in packets or in tins in its final state before it enters 
your ti'apot. 

” Tea is a product which has limitless bounds in its 
distribution: it is one which in its development and 
nianufatdiirc is a triumph of industry, science, and 
business cntcrfirist', bringing ])rosperity to millions and 
making the tca])ot the symbol of comfort and refreshment 
in homes all over the world.” 

The Working of the Indian Cane Factories 

The working results of Modern Cane Factories for 
the season 19:i7-:38 are now available. The total pro- 
duction of sugar by the factories in India for the season 
U):37-:38, according to the estimate of the Indian Sugar 
Mills Association comes to 92:3 ,(>50 tons as against the 
actual production of tons 1,11 1, tOO for the season 
19:3()-:i7. ’riiis figure is based upon actual returns 
received by the Association from more than 90% of the 
factories w'orking for the season while the figures in 
re.spe<'t of the remaining few' factories have been estimat- 
ed either on tlie figures of cane crushed, wherever 
available, or on their daily crushing capacity and the 
number of days w'orked. ’Fhe decline in the production 
of sugar during the. last season as compared to the pre- 
vious seaeon was due to the shortage of cane supply in 
several flistricts. 'riie season W'as of a shorter duration, 
the factories having w'orked on an average for 11 ‘k days 
only as compared to IH days during the previous season. 
The season was particularly short in Hihar where the 
factories w'orked only for 100 days on an average as 
against 156 days in the previous season. ’Fhe recovery 
of sugar during the season 19:i7-:38 was 9.29% whereas 
the final figure for the previous season was 9.50 pereent. 
The low recovery might be attributed to the inferiority 
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of c*anc and the prevalence of cane diseases in various 
parts of U.P. and Bihar. The production of sugar by 
factories in Burma for ID.ST-JiS has been estimated at 
Tons against the actual production of 'I'mis, 

17,550 during 10:B)-;i7. 

Protection Urged for Sericultural Industry 

The .sericultural industry which has developed in 
various parts of the country principally in Bengal, 
Mysore, Assam and Kashmir is esentially a rural 
industry. In Bengal before the onset of depression 
there were rearers and 17,555 acres under 

mulberry. By the number of rearers had fallen 

to 1 8,502 and the mulberry area to 10.052 acres and 
in H)5(j ,57 the number (»f rearers and acreage under 
mulberry stood at 16,180 and 0,H<8 respectively. In 
other parts of the country also the same ten<h*ncy was 
the main reason for the set-bac-k the iiulustry 
has siiil'ered during the j)ast several years. AecoTtl- 
ing to a ciuiuiuinication addressed to the 'rarilf 
Board by the (Vunmitlcee of the Indian chamber 
of commerce, the most iin])ortant factor on ac- 
count of which such uneconomic prices prevail w’as 
the compctiti{m of foreign countries. In 10.51-52, the 
Committee point out, raw silk worth Us ()2,27,1'(>7 was 


importt'd into India from China and Japan and this 
increased to Rs 94,(57,2(52 in 1937-,58. Moreover, the 
import of artificial silk, an indirect competitor of raw 
silk, rose from 11,000,000 lbs. in 1952-53 to 17,000,000 
lbs. in 1957-58. In the face of such severe foreign 
competition indigenous industry has hardly been able 
to subsi.st. The Committee refer to the Report of the 
Department of Industries Bengal, and state that the fact 
that the industry exists in such hard times of competition 
is mainly due to the profession of silk worm rearing 
being pursued by labour which was otherwise unproduc- 
tive and would have remained unemployed. 

The Committee refer to the various improvements 
effected in the industry during the past few years and 
state that sufficient time should be allowed to the indus- 
try to reap the benefits of the improvements. As 
cmphasi/cd by the Cinmniltee in view of the important 
place the industry occupies in the rural economy of the 
country, the existing ]>roleelion to the industry should 
be continued for a further period of ten years. 

Our Industrial Article for September 

'riie article on the Manufacture of Synthetic 
Ammonia and Nitrogenous Fertilisers has been eonlribul- 
ed by Mr X. O. Chatter jee of the Harcourt Butler 
'rcchnological Institute, Cawnpore for our Section of 
Scicnci' in Industry of the presimt issiu* of the .Journal. 


The Manufacture of Synthetic 
Nitrogenous Fertilisers 

N. G. Cliaticrjee 

lliirt'diiri HiitliT liiMiiittU', ii|<ii 

It is an established fact that Indian soils are very 
deficient in nitrogen, so that a matter of primary import- 
ance for agricultural improvement in the country is a 
plentiful .su])ply of indigenous fertilizers. The natural 
supply of the latter from indigenous sources is very 
limit(‘d, and hence the use of synthetic compounds im- 
ported from abroad has of late been rapidly growing. 

Almost every country in the world has been 


Ammonia and 


(h'vcloping the nitrogenous products irnlustry, and on 
account of its immense national importance, it is the one 
essentially chemical industry which has been subsidized 
lavishly by the State. Of <*ourse, the primary reason 
for State help to establish the industry has been not 
.so mueh to produce fertilizers ns to .secure a plentiful 
supply of munitions in times of war, for explosives are 
mostly nitrogenoiKs eoinpounds. T'his point is of great 
importance and must be carefully borne in mind when 
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consider jfif; the cconoinio asperts of the industry in 
India; for there is every likelihood of ohjections l>eing 
raised to show that the cost of produetion of synthetic 
ammonia and its eom pounds would be in excess of the 
cost at which they could be imported. Hut such objec- 
tions should be brushed aside on ai'coiinl of the fact 
that the products of these explosive munition factories 
arc in reality Inung dumped into other countries in order 
to keep the plant in an cflicicnt state of workiiif? during 
peace time, and that therefore the export ])riccs of 
these products fixed by the various countries are in most 
cases below their legitimate cost of production accord- 
ing to established rules of works uccoimtaiicy. 

Some of the Provincial Ciovcrnmciils arc now 
seriously considering the establishment of some large- 
scale industries with active help of the State. It is 
submitted that the synthetic nitrogenous ])roducts 
industry ranks first in merit in this respect, for, on the 
one hand, the products arc of national importance both 
in time of peace and war, and, on the other, it is of such 
a nature that purely private enterprise* is neither sulli' 
cient nor desirable to establish the industry. 

'I’he conditions in the United Provinces and also in 
Chotanagpur arc quite favourable for the establishment 
of this industry. The hydro-clcctric ])ower available in 
tin; Western area of the U.P. may form tlic nucleus in 
devising a working scheme for the establishment of 
a small composite chemical works, ))roducing electroly- 
tic caustic soda, and using the hydrogen evolved to 
manufacture synthetic ammonia ami ammonium 
compoumls. 

In Cliotanagpur, due to the coal fields, the conditions 
are very favourable for the establishment of a central 
national nitrogenous fertilizers faett>ry, producing 
hydrogen from coke by the. “ iron-eonta<'t process and 
utilizing the nitrogtui of the air by liquefying the latter. 

'rile requisite plant has already been .staiidardizctl 
by various manufacturers, and their succcssfid operation 
may now Ik* guaranteed. 

A preliminary idea about the importance of the 
industry so far as India is eoneeriied may be had from 
a perusal of the note attached. In case (Jovernments feel 
sufficiently interested, tietailed investigations may then 
be taken up. 


Outlines of the Process of Manufacture of Nitrogenous 
Fertilizers by the use of Synthetic Ammonia 

In Germany the first ammonia synthesis was suceess- 
fully carried lliroiigli by tin* Hudisehe-Anilin and Soda- 
fabric according to the process of Prof. Haber. The 
first plant was erected in and a year later this 

w’as cxtend(*d to iniieh grt'ater eapa<*ity. 'Pogetlier 
with the output of the Uctiria works of the same company 
(now the I. G. Parbeii industries A. (i.) about 1*00,000 
tons <»f nitrogen are now jinxiiieed in (icrmany in tlic 
form of nitrogenous fertilizers, nitrates, etc., per 
annum. 

During and after the War, the synthetic proces.s of 
“Claude" was developed in France; in Italy at the 
same time research look place and tht! process of 
“ ('asalc ’’ and “ Fauscr “ were dcvchipcd, and in America 
the process of the Xilrogt'n Kngiiic(*ring ('orporation. 
In the main these processes differed from one other only 
in the size of units aiuP the ])n>.s.surc and temperatures 
used. Naturally, the catalysts over which the hydrogen 
and nitrogen arc led also vary in the different procc.sses. 
'Mic capacity of tiu* plant depends largely on the 
method cmploytii, and the nature of the (‘atalysts. 'I’he 
siiiullcsl cci>nomic caj)acity of the “ Haber " process is 
many times greater than that of the other, so that this 
procc.ss can only lx* considert'd for large units. 

In g<*nt*ral tin; cycle* e)f o])erH(ion of these processes 
is as follows 

Hydrogen and nitrogen in the projmrtion of 51 ; 1, are 
mixeel at a errtain temperature and under a pressure of 
about 100 aim., and are then led tiiroiigh a catalyst. 
There they eomhim* to from ammonia (NH;,), which is 
))roihiced citluT in the form of liquid ammonia or 
ammonia solutitui. As only partial reaction takes place 
repeated circulation of the ainmonia in the apparatus is 
necessary in onh‘r to ])r(uiuc<.* the rcquircjl coiicenlra- 
tion. Tiu-reforc this process can be considered as a 
completely continuous process. Tin; gases used, i.c., 
Iiytlrogen and nitrogen, must be of great ])urity to avoid 
damage to the catalyst. 'Flic produced ainmonia is in 
the form of gas in this state is subjected to fiirtlier 
treatment. 

As previously staled, tlic “ Haber ” process is 
advisable for large-size plants. 'File units of other 
processes have a capacity of 7J-10 tons per day and 
arc recommended in <*asos where only a small ])roduction 
of nitrates or nitrogenous fertilizer is required; 
Syiitbetie ainmonia produces about 3 times its weight 
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of concentrated nitrates. The plant (i.e., the nitrogen 
factory) can be operated to produce only a small amount 
of concentrated nitrates per day, so that individual plants 
can raanufacturc synthetic ammonia either for stock or 
for immediate use in producing nitrogenous fertilizer. 

For the synthetic process, as far as is possible, pure 
hydrogen and nitnigeii arc required. For the produc- 
tion of hydrogen various processes arc used. If electric 
power is cheap and is available in sufficient quantities, 
hydrogen can be produced by the cicctroh'tic process. 

If electric power or any other cheap power is not 
available, hydrogen can be suitably procluccd by the 
iron-contact process. 

With this process iron-ore is used Ur disintegrate 
steam into l•y^irogen and oxyg(‘ii. 'I’he oxygen of the 
steam oxidizes the. glowing iron-ore, while the hydro- 
gen leaves the apparatus in the form of gas. 'I1ie method 
of operation of such plants is intermittent, *.e., after 
oxidizing wdth steam, the oxidized ore or metallic iron 
must, by means of a reducing gas (which can either be 
water gas or coke oven gas), again be reduced to 
ifietallic iron. When this reduction has taken place the 
iron-ore content of the shaft is again suitable for the 
disintegration of steaiii, i.e., the production of hydrogen. 
In consequence of the special construction of the catalyst 
chamber the iron ore content is ndained by the simplest 
method continuously at the reaction temperature. 

The. nilrogcii is produced by means of an apparatus 
which operates on the principle of the liquefaction and 
separation of the constituents of air by diffusion. 'I'lic 
apparatus consists mainly of the liquefaction and separa- 
tion plants, the compressing plant and the apparatus 
for cleaning, drying and prc-cooling the air. 

'riic hydrogen and nitrogen produced by the almve- 
mentioned plants are now transformed by synthesis into 
ammonia. f)f this ammonia the pure water-free ammonia 
must be further treated either for the production of nitro- 
genous fertilizer or f«>r concentrated nitric acid, while 
the liquid ammonia produced in the ammonia .synthesis 
is led to intermediate tanks and from these into an 
evaporator in which, by means of a piping .sy.stcm, it is 
heated by water and boiled. 4'hc ammonia vapours 
leave the evaporator and go from there into the pressure 
apparatus, in which they receive the small additional 
pressure necessary for filling the gas holder. This 
holder is specially constructed for receiving the ammonia 
gas and is provided with a heating apparatus as well 

m 


as an indicator. The evaporated ammonia produced is 
now transported either direct into nitrogenous fertilize 
(for example, ammonium sulphate) or is burnt for the 
production of nitric acid, ammonium nitrate, sodium 
nitrate or calcium nitrate, or can put in cylinders in the 
anhydrous condition for use in factories. For the sake 
of dearness it should be stated that the production of 
ammonium nitrate evaporated ammonia is required. The 
ammonia gas is by means of an exhauster sucked out of 
the ammonia gas tank, the connection between the ex- 
hauster and the tank being a cast iron piping system of 
the necessary size, 'i'hc exhauster delivers the ammonia 
gas by means of a similar cast-iron piping system to the 
mixing chamber in which it is mixed with purified air in 
a defined proportion. 'Fids mixture of air and ammonia 
is now led to an apparatus made of aluminium, in which 
it is burnt over a catalyst. There now exists a hot 
mixture of nitric oxide, steam oxygen and nitrogen, 
which is led over a heat exchanger plant to the conden- 
sation plant. The nitrogenous gases now go to a re- 
cooh*r whii'h consists of coolers and internal spraying 
towers of acid-resisting metal. There the actual conden- 
sation and absorption take place. As a certain amount 
of heat is formed by the oxidation of the nitric oxide and 
by the solution of nitric acid in the w'ater, the list'd acids 
for spraying the towers arc cooletl bctw'een the towers. 
The flow of the acitls from lower to tow’cr takt'S place by 
means of pumps of acid-resisting metal. The distribut- 
ing apparatus and Ihc ample filling of the towers ensures 
complete washing of the gases by the syraying liquid. 
The final product is a nitric acid of which is 

stored in stone rcccptach^s. 

Concentrated Nitric Acid 

There now remains to concentrate the nitric acid 
already produced. For this purpose, it is mixed with 
approximately double the amount of concentrated 
sulphuric acid and the mixture passes down the tower 
in uni-flow, whereas the steam passes upwards in counter- 
flow. 'I’he concentrated sulphuric acid absorbs water 
and condensed steam. The nitric acid leaving the tower 
is condensed and cooled and is discharged into store 
tanks as pure acid. 

The other products that may be made are 
(a) Ammonium Sulphate, (b) Ammonium Nitrate, 
(c) Sodium Nitrate, (d) Calcium Nitrate. 

Below we give for the information of the reader 
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the statintic of the import into Iiulia of some nitrogenous 
chemicals and fertilizers during 


Article.. Quantity. Value. 


Nitric Acid . . 2,27.5 cwt. 

Anhydrous Ammonia . . 2,7()0 „ 

Carbonate and Hicarbonatc 

Rs. 2(>,771 
„ 809,050 

of Ammonia 
Nitrogenous Manures — 

10,812 „ 

,, 1 ,82,897 

(a) Ammonium Sul- 



phate 

01,288 tons. 

„ 5K,48,(>50 

(b) Ammonium Phos- 



phate 

4,122 „ 

„ (5,14,587 


Scheme of a National Central Factory 

Now we proceed to ^ive the outline of a scheme for 
the manufacture of synthetic ammonia and fertilizers 
in a National Central Factory in this coiiiilrv. 

Location of the Factory- Tlie Factory is to be 
erected in the coalfield area of Chotaiiagpur, tlie exact 
location being chosi'ii after due consideration of the 
marketing e<mditions and proper shelter from aerial 
attacks. 

Producitt to he Manufactured. — The basic product 
of manufacture would be synthetic ammonia, which is 
the starting point for making nitric acid required for 
explosives, and for ammonium sulphate for agri(‘ultural 
purposes (fertilizers). Ammonia is also an important 
raw material for making urea which is being used as 
a fertilizer and also for synthetic resins. In short, the 
factory is to be the central point in the national defence 
scheme of the country in lime of war, and in national 
prosperity in agriculture and industries in lime of j)eaee. 

The chief raw inalerial would be coal, which would 
be subjected to a variety of jireliminary treatment in 
order that it may be utilized not only in the most efli- 
cient manner, but may also have the potentialities of 
future expansion in the synthetic chemical industries 
from high pressure gas reactions.* Hydrogen required 
for synthetic ammonia would be prepared from coke, 
and nitrogen would be obtained from liquid air. 

Capacity of thet Plant. — It is proposed to have a 
plant for producing 10 tons of ammonia per 24 hours. 
If the whole of this be converted into ammonium sul- 
phate, the quantity of the latter would be alamt 14,000 
tons per annum. 


Requirements of Raw Material and Powder 

Pkii Ton Nktt of Ammonia 

1. huel. (a) Coke for hydrogen genera- 

• • . . 2*0 tons. 

(h) Coke for steam genera- 
tion, etc. . . . . I’a tons. 

2. Poicer. Total .. .‘i.UOO H.P.H. 

;i. P ater 'lotal . . 80,000 Cu. ft. 

Pi. A NT Costs. 

I. Ammmna Sei fum . . Rs. 2!I I0 lakli». 

{a) CJas maniifnc- 

. . Us. (iT,0 lakhs 
(h) Compression & 

purification . . „ fi'75 „ 

(c) Ammonia 

process . . „ (5*10 „ 

(d) Plant facilities „ 8*75 „ 


Total . . Rs. 28*10 lakhs 

2. / ower .Section .. . . Rs. 3‘60 lakhs. 

8. Acid and Sulphate Section . . „ VRO 


Total Physit al Plant costs .. R.s. 81*10 lakhs. 
4. Cx'erhead coHts {^darmy construction) 8*00 „ 

Total Plant costs .. .. Rs. .84*10 lakhs. * 

or say Rs. 88 lakhs. 
C!ai»itai. Invkstmknt 

• .. Rs. .2600 lakhs. 

Working Capital . . g-Qo 


Rs. 40*00 lakhs. 

Fixko Ciiauuks 

1. On Plant. 

Drprt riatioii at .5% im Rs. 38 lakhs Rs. V7S lakhs. 

2. On Invested Capital. 

Int«-rcst at 5% on Rs. -tO OO lakhs „ 2'00 „ 

Taxes and Insurance at 2% . . „ 0’80 „ 

Total fixed chargfS . . Rs. iSs Ukh . 

or, per ton of ammonia Rs. IHO. 

a\MMONlA PhoDIU'TION CostS 
Per ton of ammonia. 

(In this is included the fixed charges, overheads. 
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inaintrnanoc*, clt*., (»n afoouiit of investment on the 
synthetie seetioii.) 


Process operation 

. . Rs. 

136 

General plant expense . . 

• • .»> 

31< 

Hunning inainteiiiiiiee 

. . M 


Miscellaneous and (’ontingeney 

• • «» 

21 

'I’otal operating costs 

. . Rs. 

215 

'Potal fixeil charges 

• • - 

130 

't'otal production cost 

. . Its. 

375 


Total production coxl of si/nthctic ammonia is estimated 
to hr ahont Ifs. -iTo prr ton. 


The production cost of ammonia sulphate may be 
estimated by adding the raw materials cost of sulpliuric 

Cost of production in other countries. 

Relial>le information is very difficult to obtain, but 
from tlata piiblislu'd in veruuis scientific journals, the 
cost appt'ars to be near about the same as f^iven lu*re. 
It nceil however be hanlly pointed out that account- 
anev niclliotls arc to a lar^^c extt'nt responsible for any 
marked departure from this normal figure. Further, 
the n'cogin/icd policy in Ihe ammonia trade has been to 
market ammonium sulphate at cost price or even lower, 
in order to dispose of the surplus ammonia that cannot 
be sold in anv other form. 


Production of Ammonium Sulphate (Synthetic and by-product) 


In metric tons {<)()0*s omitted) 



1931 

1932 

1913^ 

India 

12 

10 

iO 

(only by-product ) 



Japan 

393 

460 

471 

Germany 

1 ,2 11 

965 


United Kingdom . . 

532 

638 

584 

United Slates 

IMi 

261 

308 

World Production and Consumption ok 

NiTUOtJKN 

In metric tons (000 

's omitted) 


1932-33 

1933-34 

1934-35 

Production 




Ammonium Sulphate 

S17'7 

841*8 

835*7 

Ry-produet 

257*7 

307*1 

315*9 

Synthetic 

560*0 

534*7 

519*8 

Calcium Cyanamide 

168*5 

195*2 

238*5 

Nitrate of Lime . . 

118*2 

107*2 

1531 

Chile Nitrate 

70*8 

84*3 

178*4 


Later figures are ii«»t available for all the eouutries. 

m 


WoHi.n Production and Consumption ok XiTiiotiKN 
In metric tons (000' s omitted) 


Production 

1932-33 

1933 34 

1934-35 

Other forms of 

Nitrate 

. 501*7 

563*8 

635*7 

Ry-prmliiet 

. . 39*6 

48*3 

44*4 

Synthetic 

. . 462* 1 

515*5 

691*3 


1 ,676*9 

1,792*3 

2,041*4 


Consumption 

Manufactured 


N itrogen 

1,619*7 

1,714*0 

1,836*5 

Chile Nitrate 

. . 127*2 

163*6 

1944 

Total Consumption 1,746*9 

1,877*6 

2,030*9 

Of which 
Agrieultural 

1,586*0 

1,673*0 

1,792*0 


— From Statistical Year Hook of the 

Leaffue of Nations, 1936-96 
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Recent Researches on Surgical Complications of 
Filariasis 

Next In Malaria, Filarial infr(*ti<m is tlu‘ most 
widu -spread disease in eerlain parts of India. Allliongli 
the rale of mortality is not as high as in Malaria, the 
amount of disability and siiirering is enormous. Mueh 
work has been done at the sehool of 'I'ropieal Medieine 
in Caleutta and eKs<‘\vh4‘re on the nu'dieal ami surgii'al 
eoinplieations of lilariasis. Filarial iliseases are gem ral 
ly eharaelerised by the formation of varieosity 4»f the 
lymphalies and oedema and bbrosis of the extremities. 
In all these eases the initial damage to the lymphatic* 
.system is brougld about by the parasites, secondary 
infeetion aggravating the dis«ase. Fases are, lH)wever, 
known where the pathological procs’ss is due solely to 
the parasite without anv ovidetiee of s«‘eondary iiiteelion. 
As no satisfactory speeilie for filarial infection is known 
at present, surgical treatment has often to be* resorted 
to, partieulaily, in eases of lymph-serotum, hydrocele, 
epididymo-oreliitis and elephantiasis. 

In this eoiim c tion, the recent investigations by Mr 
V. N. Kav, M.lk, F.lt.f’.S. (Fug.) on chronic epididymo- 
oreliitis are specially iiiteresling. In a paper read in 
at a clinical meeting of the Hritish Medical As.soeia- 
tion, Claeutta llraneh, he deinoustraN-d with the aid of 
rnieroseopie sec-lions and slides the pathological changes 
which are sc-eii in the typical c-ase.’ Sc-elions of the adult 
female worm {lynrhrrnria hnncrofii) and numerous 
microfilariae contained within the ute rus, we re- se-e*n laitli 
in the testes and epididymes. In these eases no e-videmee 
of secondary pvoginie infection could be seen. u- 
conclusion was reached that the adult iilaria was the 
real cause of the palhologieal changes in the testicle and 


‘ Jiritifth Journal of Surtiny, 22. 264-268, 1934. 
264 268. 


the epididymis. Furllier work e-arrie-d out on this sul)- 
jeet at the Caleutta Sehool of rropie-al Medieine and 
by Mr Hay on ‘ filarial infections of the male genital 
traets’*"’ eonfirme-d the se findings. Detaile-d references 
to this important work may be found in some recent 
Knglish work*, on Surgery dealing with the di.sease-s of 
the male genital tracts. ‘ 

—S..S.,h\ 

Hie Climatic Sanatorium 

.Vt one time, it was the fashion all over the world 
t.i se*ml tuhereulons palie-nls to a good c limate for the 
cure. With tin- advnm-eme-nl in the methods of treat- 
iiieiit it is jiislifiahly re-alise-d now- that good and ade- 
epiate medic-al trealmenl is far more imjmrtant than 
climate treatment alone. Yet the- value of e-limale., 
though very imie-li e»ve-rrale‘d in those- days, is still 
re-e-ognised. Tuhereulosis is a wasting dise-ase- w-ilh a 
very prolongeil e-ourse- e-ve-n w’hen the palie-iit is jiroeeed- 
iiig tow-ards re-e-overy. It is w’hy a e-limatie sanatorium 
affords many advaiilages to siu-li a patient. A Sanato- 
rium is gi-ne-i-nlly silnaleel at a high altitude which raises 
the metaholi'.ni of the hoely. ’rhe body, therefore, 
e-eiuhl be belter iionrisbed. 'file daily and seasonal 
variation of temperature, tin- dain])iiess of tlie place etc. 
are ge-iie-rally less lliaii tin- plains eliinale. 'riiese inini- 
mise the stress and strain on the ec-onomy of the body, 
'riie- .Sanatorium eipe-ns out to a jiatieiit an exjiaiise^ of 
free sime-e willi beautiful se-eiie-rie-s which eiilianee-s his 
well being. Ib-c-ansc- of the more hraeing e-liinate and 

^iinfian Mtflirnf (iaz^lh, 69, 534 5^. 19)4. 

of thf Tfs(>rh lly IlMinillnn Biiile-y, 

(Kng). (H. K. l^oiulori). 

Hfrtnf .tdranrrs in (h niio-V rinary Sitif/ny. My HHiiiilfon 

Hiiilev, (Kng.) mnl N. M. Matliesem, M.Vk, F.B.C.S. 

(Eiig.) t-h t’lnn''’lnll Loiuion). 
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beautiful foot-paths to take graduated walking exercise 
a patient feels less fatigued than in the ordinary climate. 

For the above mentioned reasons a climatic 
sanatorium is ideal for people who are not sufTering from 
the acute symptoms of the disease e.g,, high temperature, 
frequent haemoptysis, very high pulse rate etc. A 
patient who can move about without the raising of 
temperature and pulse benefits most from a sanatorium. 

Now a days a sanatorium is usually well-equipped 
with medical staff and opportunities of motlcrn treat- 
ment. The patient gets the benefit of all types of surgi- 
cal treatment of the disease which, in recent times, has 
gained a very large ground in the treatment of the 
disease. The patient derives the advantages of the 
climate and as also of the more important fat'tor — ^good 
medical care. The result, therefore, is an all-round gain 
for the patient. 

We give, herewith, the ameniti<*s and results of treat- 
ment of one of the climatic sanatoriums of India. 

The Annual Report of King Edward VII Sanatorium, 
Bhowali, U. P. for 1937 

The Sanatorium is situated at an altitude of 
6,000 ft. above sea level. It is situated in the hills 
covered with vegetation and away from crowded habita- 
tions. Its atmosphere is free from smoke and dust. 

The climate is dry and braeing throughout the 
year. The average annual rainfall is K3 inches. The 
average mean temperature from March to November is 
76°F with a minimum of 60“ F and a maximum of yO°F. 
It is colder from December to February but the climate 
is invigorating. 

In the year under report the i^anatoriuin has an 
accommodation for 142 patients. A number of social 
events and recreative diversions in the way of Tea 
parties, At Homes, Jugglers shows, Cinema shows etc., 
are arranged from time to time. The Sanatorium 
possesses a General Library for books on various .sub- 
jects in Hindi, Urdu and English, new'spapers and 
periodicals and a medical l^ibrary for books and Journals 
on tuberculosis and general medicine. 


During the year, 236 patients are adiroitted into 
|thc Sanatorium, 246 treated and 213 d*.schurged. Of 
these 213, very few cases (10) occur between 6-16 
years and the number increased more rapidly after this 
age period. The incidence again is more rapid and the 
maximum reache.s earlier in the famales than in the 
males between 6-20 years. 

The greatest number of patients oecurs among the 
Hindus, majority of which comes from the Kayastha 
and Vaishya communities. The incidence is also found 
to he greatest among the married people. Regarding 
occupation, the largest number of patients comes from 
the student class and next in order from the housewives 
and clerks. 


Of the 213 patients discharged from the Sanatorium, 
13 stayed there for less than a month and 9 were free 
from active di.sea.se. Of the remaining 191 cases 160 
were males and 41 females and the disease was slight 
in 25, modcvatcly advanced in 38 and far advanced in 
128 i.e.p in tnore than half of the patients. Majority 
of this latter class of patients showed, on admission, a 
range of temperature from 90“F to 102“F and above. 
'Flic tubercle bacilli were present in 68.6% patients 
on admission and remained present in 50.3% at di.schargc 
and this is found mostly in the far advanced cases. 


As regards the results of treatment, 30.3% of 
patients were arrested, 12.6% much improved, 27.2% 
improved, 15 1% .stationery, 13.08% wor.se and 1.6% 
dead. All with slight di.sea.se, 36 out of 38 of moderately 
advanced cases and 74 out '>f 128 of far advanced cases 
were arrested or improved. 


Sanatorium routine treatment, Gold therapy. Arti- 
ficial pneumothorax and Phrenic evulsion are the main 
metJiods of treatment adopted in this Sanatorium along 
w'ith X-Ray w'ork and laboratory examinations of 
sputum, blood, urine and foeces. 


Medical Article for September 


The following article on ‘The Incurables’ ha.s 
been contributed by Ht.-Col. R. N. Chopra, Director, 
School of ’J’ropical Mc,Mdicinc, Calcutta for our 
‘ Medicine and Public Health ’ section of the present 
issue of the journal. 
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The Incurables 

R. N. Chopra 

I)ln*i-tiir. Si-liroil of Tnipiml Cti'nutit 

From the earliest days of history, litV l,as imposed 
its stress and strain upon mankind, 'riu- eoiitiniial 
strife with the elements, the dreadful toils and dan^rers 
a man has to underp:o, hriiifr alxuit ill liealth and dise ase 
whieh may end his um ertain exislenee. Man is terribly 
afraid of death, and makes every ettorl to \m^\oufru^^ 
life as miieh as possible. In order t<» ae<ompli.sh this, 
the body should be kept in ^ood working ord<‘r and 
if ill health supervenes, it sJiouId he eomhatetl. I'li 
eeasing struggle has therefore been carried on against 
disease from the* earliest days of man's existeuee. Gods 
and goddesses were enated to protect him frean evil, 
and deities in anger or demons were propitiated by 
eharms and amulets. After eenturi<‘s of struggle, the 
spirit of seicnec- dawmcl and with it the* will to go 
into the exaet nature of the c*ausatiou c)f disease, by 
experimmit end research. Thus a more rational wav 
of fighting disease was evolved. In this struggle*. 
work«*rs in difterent ages, found that they eoiild c*omha( 
eerlain diseases with sueeess, while against others they 
were powerh*ss. 'I'hc .se were te rmed invnrahlf iHstutnex. 
As .se.ieiiee progressi*d many incurable diseases were 
eonqiierc'd ; wliat was regarded as ineiirable in one age, 
beeaine amenable to treatment or prevent ahh* In a?iotlier. 
CiH'at seoiirges siieli as ]>l«Hgue, eholc*ra, .small pox, 
leprosy, ete., are all in the pro<*es.s of being , Micpiered. 
I)evelo})rnc*nt of j)rcveiiti\ e iiielliods and ad\.tric*(*s in 
treatment, have succeeded in freeing people ui the 
western count ri(*s from many of thc;se p<*sts, rnfor- 
tunatc'ly, because* of our impe rfect methods of clc*aliiig 
witli them in India, they still lake a heavy toll c»f life 
and leave a trail of woe behind. 

Definitions and Types of Incurables 

Ordinarily speaking, the term ' iiieiirahle ’ is 
applied to those unfortunate victims of disease, in 
W'hom Ivcatnienl with all its advanc*es is inelTc-elive 
and the rate of advent of d<*ath eaiinot he influenc*i*d. 
Sueli diseases or conditions may be acutf or chronic. 
An instance of the former is hydrophobia, an aeiiti* 
infective disease produced by a virus wliieli is 


etmimimic‘atc*d to man by the* bite of a rabid dog,, jackal 
or wolf. Will'll oiii*e the disease is established, there 
is no lio))e of rc*ec3V«*ry, but modem rc'sc'areli has made 
its ous*‘l preventable by prophylactic treatment. Other 
di.seases in tliis category are galloping phthisis, aeuti^ 
h*ukac*niias, a nimiher of infections diseases such as 
advanced Iclauus, ])m*umoriie plague, fulminating 
meningitis and acute poliomvciitic's. In the ease 
of this group iuspitc* of all ell’orls on the part of 
.scic*nec* the advent .if death c*aunol he preveiitc'd, and 
llie sutTc'rer is rt lit'vcd from his misery in a short lime. 

In the chronic* type e»f ineiirahle di.sea.ses, how'- 
c'ver. the* uiitorluuate victim may go on sutferiiig and 
Iingc*ring for ])rolouged periods. There art* two main 
grou]»s in this class. The first in whic*h the disability 
prc)duet*d is not marked in the early stages, and the, 
individual atliietcci may he able to carry on for many 
ye; rs without !M*iMg a hiird<*n to society. Siieli eondi* 
lions art* diahetes, l\idnc*y and lu'art disease, epilepsy, 
c*arly maiiguant disease, ete. Cousiderabh* advance 
has bc'c ii made in thc‘ irc‘atmeiit of these disea.ses during 
recent years Mid lliey are rapidly b<*eoming prevc'ntable 
or curable by tin* development of teelini(pu*s of early 
diagnosis. To the sc*ec»ml group belong those who 
are pt'rmaiie' t ly ineapat*ilat(‘d from earning their liveli- 
liood, and need aelivi* can* by the eommiinity. 
Advanced phthisis, lulareiilar disease of hones and 
joints, blood diseases siieli as hiekieniia, nervous di.sease.s, 
epilepsy, leprosy and others may In* ineludi'd in this 
group. Seienee is making valiant cH’orts to bring llitan 
under control and sueeess has attended in sevc*ral diret?- 
tioiis. Hut cMiei r is a disease whieh has halfl(*d medical 
seiciiee, and the prohlein of eausatioii of this dreadful 
disease is still iiiisobed iiispiti* of the enormous ainoimt 
of seieiititie research. Not only do we not know what 
eaiieer is, we do not even know to what category of 
diseases it belongs, wlulber luierobie, metabolic or 
degenerative. It is the stalking .sj)c*etre among disease.s 
and it is surrounded with all the horror whieh attaches 
to the iri<*ompre/i(*nsihh*. .M<*dieal research ha.s made 
a large majority of eases of aec*«*ssihle eaiieer in early 
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sta#?cs, amenable to surgital, rcicntgeiiie (eliaoiil ami 
clt‘ep X-ray) and radium treatment so effeetively as to 
render reeurrenee mdikely. lint unfortunately many 
c-ases are not seen early eiioujjfli and in many mt»rc tluj 
seat of tile disease is not aeeessible and in siieli eases 
the end is inevitable. No one who studies the rapid 
progress whieh the medieal seienee is making ean doubt 
that even this disease may beeome preventable or 
eiirablc. (’sneer aeeounts for a large iiuiiiIkt of 
ineiirabJes in the West, but fortunately its ineidenee is 
lower in this eountry. 'I’hose alllieted with it suffer 
intolerable pain and anguish, often for prolonged 
jieriods, before death rtdieves them of their misery. 

'i’he ineiirables belonging to the class of imlw'eiles, 
idiots, and those suffering from mental disor<Iers, have 
presented difficulties so far as jirevention and cure is 
eoneerned, in fact, the last named class has showed a 
definite increase on account of nervous strain imposed 
by life in large towns, 'i'hese are adequately dealt 
with in most countries in asylums or mental hospitals, 
and seienee is evolving new methods of treatment for 
them. A visit to some of the institutions in this 
country will show what a large number of unfortunate 
p(;ople come into this category, who have no hop<* of 
being ever resloreil to health and who are a burden 
to themselves and to society. 'J’hcii there are the 
maimed and paralysed individuals who are the victims 
of congenital defects, nerve; diseases, advanced leprosy, 
lathyrism, street accidents, venereal and rheuinatie in- 
fections, filariasis, etc. very large group in this 

country arc those atHieted with blindness, whieh is so 
often ])reveiil*d)le. 'riiese jieoph; have generally suffer- 
ed from diseases that hav<* passed away but havt* left 
a terrible legacy behind. Jn many eases in this group 
the much needed care by the eomniunity is often not 
fortheoiiiing and the sufferers are left to the mercy of 
elements. These unfortunate individuals account for 
the large pro])ortion of the beggar class in large towns 
in India. 

Statistics 

'rids brief review' of the incurable diseases, will 
give one .some idea of the imjiortanee of this problem 
and what medieal seienee is doing tiuvards its solution. 
While in many of the w'estern countries adequate 
arrangements are provided to ameliorate the. lot of lhe.se 
sufferers, in India little attention has been paid to the 


problem. According to the last census report (1981), 
there arc 120,801 insane, 280,896 deaf-mutes, 601,870 
blind and 117,911 lepers in India. A very large 
number of the population of this eountry suffer from 
various debilitating disea.ses wdiieh not only considerably 
reduce the W'orking capacity of the people, but many 
arc rendered totally incapacitated, 'riic Annual 
Report of the Hospitals and Di.spcnsarics under the 
(fovernraent of Rcngal (1986) shows that there are 
100,62(5 eases .suft'ering from venereal diseases or their 
sequehe, 86,281 from tiibereulo.sis of various forms, 
6,5018 eases of chronic lejirosy, 21,810 of malignant 
tumours, 1,821 of filariasis causing definite disablement, 
and ‘i,129 eases of mental diseases, all of the iiieurahle 
type. If this is the condition of one province in India, 
the condition of the rest of the eoiirilry may he easily 
imagined. Only a small fraction of this larf^c ffroiip 
arc. looked after. A cursory examination of the beggar 
class of any of the big cities w'ill convince one of this. 

It is to be greatly regrelled Ibal no organized effort 
has been nuule so far to deal with the iinjiorlafil prohh iii 
of ineiirahles in this (suiiitry. I'he public interest 
should be roiisi*d, and .something should be done to 
bring into aid ion the discoveries of medieal science to- 
W'ards the prevention of incurability and proper earc 
of the iiieiirablf'S. Illiteracy and ignorance among the 
mas.ses are responsible for the jiroduetion of a large 
.section of the ineiirahle class. Intiiisive educative 
propaganda is needed. One has only to see what has 
been ai'eomplishcd in some of the Western countries, 
and to know' how' miieh e<‘n he done not only to diminish 
the niiinhep of ineiirahles, hut also to make the life 
of those who suffer from incurable affections less inisi;r- 
ahle and more contented, 'riic platform, the stage, 
films, radio and newspapers comhined have idiaiiged the 
whole aspetv of the problem in the West. 'I’hi; same 
can be done in India. 

Remedies : Research, Treatment and Establishment 
of Institutions 

The causes leading to the creation of an iiieurahle 
class sliould he thoroug}ily investigated and adciiuatcJy 
dealt with. It lias been roughly e.stimatcd that 80 per 
cent, of the maimed beggars on the streets of large, 
towns such as Calcutta are drawn from advanced types 
of leprosy. Adequate treatment in the early stages 
would almost entirely eliminate this factor. 'Then there 
are a fair number of mentally deficient individuals and 
morons in every community and state, who ean be easily 
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rehabilitated if proper care and attention is bestowed 
on them. Homes like the “ llodhana Samiti ” have 
already made ^^ood pro^^ress in this etmneetion. 
Lathyri.sm and elephantiasis eoiihl he stanij)ed out if 
suitable preventive measures indicated by iiuulieal 
research are taken. About 10 per cent of the bt‘^gars 
are blind. Hlimlness may be present from birth but 
more often it is produced by small pox, corneal ulcera- 
tion, venereal diseases and nutritional di fccts, which are 
all preventable in the li^ht of modern discoveries. It 
has been estimated that venereal diseases whi«h are 
now preventable and curable are responsible for 1<() per 
cent of blindness in children and (iO per cent in adults. 
'I’he institution of eye clinics and travellin^i’ eye dis 
pensaries wi!} do much to nalucc this ^rouj). 

As r«‘jrards the measures which can be taken to 
make the lot of incurables happy, much has been 
aecoinplished in the West, but cv<‘n the fringe t»f the 
problem has not been touched in India. 'I'o start with, 
no accurate information is available with refj;ard to the 
number of persons sutferin^'- from chronic incurable 
diseases. With the <‘X<*cption of a few homes ft»r 
Kuropcaiis and An.vdo Indians, there arc few dis-joiiitcd 
organizations which interest themselves in this (picstion. 
'I'lie itainkrishna .Mission Hospital in llenares is one 
of the few institutions in India where ineurables are 
cared for, but the 2 )robh‘tn rie<'ds miu’ii wider attention. 
A})arL from mental asylums then* is a g(‘nuine need for 
public institutions for incurables who are unable to look 
after thcm.seivcs. 

Hroadly speaking; there are three lyi)es of incurable 
persons: — 

(1) 'rhose who reipiire active medical aid in a 
ho.spital or infirmary. 

(2) Tho.se who need skilled nursing, 

(:i) 'Fhose for whom custodial care by competent 
attendants is necessary. 

Well-organized homes and colonies should be* .start- 
ed to deal with all these three groups. Apart fnnn 
lunatie asylums a few such institutions exist for lepers, 
but all too inadequate, and none for other groups. The 
Calcutta Corporation has recently ajipointed a com- 
mittee to go into the lieggar Problem which has a 
bearing on tliis problem of incurables. It has been 
estimated that there are more than 12,000 beggars in 
Calcutta alone. Alany of them suffer from incurable 


disease. A proposal has been pul forward to start a 
more commodious ‘ refuge ’ where such peoi)le can be 
looked aflt*r. In Hombay, a similar scheme is on foot 
and all otlnr towns should follow this lead. Such 
places could contribute .substantially to their own up- 
keep, if the inmates were taught a number of lucrative 
trades. A few in.stitulions for the blind are alrcaily 
in existence and arc doing exce llent work. It may be 
emphasized that the (loveriiment and municipalities can 
hcl{> by giving grants to such organizations but they 
cannot be cxj)eeted to shoulder the entire burden. Tin* 
j)iiblic should realize their res^mnsibilitics and conic 
forward with donations as is done in western countries, 
to help in tin* solution of the problem of the incurables 
by promoting nu*dical rc.st’arch and palliative measures, 
'riie resimnsibility of the State and .society is at least 
as grt*at towards this class as towards the aciitt* sufferer 
fr<im di.sca.se. 

'rile migration of beggars to large cities and 
pro.sp<‘rou.s jilaccs should be prevented and the able- 
bodied btggars should be made to earn their living. A 
Vagrancy Act suitable to the conditions in Iiulia may 
be ena<*led and tnftirced by the municipalities, district 
boards, and (ilher sin*h bodies. 

Tin* industrial workers and others whose earning 
capa(*ity is small (ould ca.iily contribute small amountH 
comiinnsurait* with tlnir means to a (*entral organiza- 
tion, which >\ould takt* care of them and their families 
in ease of jiermaneiit inca]>aeily and disabh'inent. The 
employers, the State and the public could make contri- 
butions. In tin* present state of medical relief in 
India, with large numbers of uinpialifn*d practitioner.s 
of indigt'tious medicine, the introduction of a Health 
insurance Act may present dillicultics, but, .sooner or 
later, it bound to conn* in some modified form and 
this will greatly help in Ibc solution of this jiroblcin. 
'riic National Health Insurance Act was pul on the 
Statute Hook in Kngland in 1P21. All employed per- 
sons of either sex, of the age of Hi and upwards and 
eerlaiii 'olunlary eonlributors are entitled to the bene- 
fits in respeel of lieulib insuraiiee and prevention of 
siekne.ss. 'I he expenses are. defrayed hy <*ontribution 
of employees and einj)Ioy< rs, supplemented by money 
provhled by Parliament. 'Ihe, benefits eoiiferred are. 
mttlieal treatment and alleiidanee, inebuling the provi- 
sion of proper and sufficient rnedieines. Sickness and 
disabhinent benefits and maternity bem'fits are also 
provided. Something of this nature could be .started 
in India. 
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“ Euthanasia ** or Painless Killing 

'riit* problem of liopt'loss ineiirabh's who suffer 
from intense pain has lat< ly been en^a^ing the attention 
of people ill the West. 'I'he Kiithaiiasia Legislation 
Soeiety in Koglanil has K})oiisore(l a bill for the solu- 
tion of this probh iM vvhieh has been hotly ili'hated. Jt 
lias been proposed to put an end to people sudering 
from exerueialing pain of an inlolerable and ineiirable 
nature sueh as of c-areinorna in a painh\ss and inereifiil 
manner if they so desired. Minors and insane people 
were exeluded from the seope of this Hill. 'The patient 
with the eonsent of his ndalives would have to make 
a request in writing on a pn*serihed form and to submit 
two independent medieal eertitieales. 'I'lu* “• referet* *’ 
would satisfy himself ahoid the presene«- of any abuse. 
Knthanasia is to he ])erformed by a lii-eiiseil doc-tor at 
a suiiahle oeeasion. The Vjthiiilary biutliana.sia Hill 
was introdiieed into the House of Lords Imt was not 
passed. 'Ihe idea has received support from a seelion 
of the clergy but the ])hysieians themselves arc- divided 
nhoiit its advisability. Some* of the noble Lords pre*- 
ferred the c*oiitinuanec‘ of ilh-gal c-ulhaiiasia to the rigid 
provisions of the F.ulhanasia Hill. While admitting 
the soundness of tin- priiieiple of euthanasia one- c-annot 
help 1‘oiisideriiig its praelic-al effects. Ihsides the 
abuses wliic*li may follow, (he sentiment is that no man 
has the rigid to lake Hie life of another whether he 
be deformed, blind, di-af and dumb or dying. Sueli 
praelic-e may be repugnant to many medical men who 
eon.sider that their duty is only to c-urc- and not to kill, 
'riiere are many ninrdies and nmeh more eordrol of 
pain today Ilian formerly, and it is the duty and pri- 
vilc!ge of the medieal man, if he is not able to produee 
a eure, to do what he can to make the passage hc-lwc-en 
painful illiief-s and the iiievilahle end as gentle and 
comforting as possible. 

Jn eoiielusion, I wish to say a few words about 
the relationshi)) of medieal researeh to the problem of 
ineiirables. 'The ])rogress made through many decades 


of laborious research has paved the way for suppres- 
sion of e.picbnnie diseases sueb as small-pox, typbus, 
cholera, plague, enteric*, etc., whieh used to decimate 
countries and are now paving the way for many others. 
Researeh in prevc-ntivc medicine has brought the 
priiieiples of prevention into their true perspective. In 
the light of recent advanc*es the oeeiirreiiee of such 
diseases in civilized countries is a matter of great re- 
proueli. Medieal re.seareh has shown the way and 
exprieiiee has proved the truth of the results that have 
been obtained. 

In an editorial on medical research in India in the 
August nuinher of the ('ah'utta Medieal Journal, the 
writer Inis clearly brought out the lack of public interest 
in mi-dii'al rts»*areh in this c*onnlry. In countries like 
fireat Hritain, large simis are set apart for mc'-dic'al 
researc'h anc^ investigation on olhi'r aspeels of medicine 
than the eiirative side. 'riiis does not signify that 
enralive side is any the, less important, hut the feeling 
is gradually gaining ground among the medical sc'ieii- 
tists in Kngland, (ii'iinany. France and America that 
there are lieiiu-ndous potentialities in the field of 
iTit'dieal researc*!! other than curative and (hat all tin* 
available resouives should be harnessed to slreiiglheii 
medical researeh in its various aspc'cts. In India un- 
fortunately the eontribution towards medical researeh 
by the Slate is very small as c*oinparc^d with the size 
of the country. From the ])iihlie miinific’encs* the eoiilri- 
biitioiis are eorispieuous by their entire absence. 'Fhe 
reason for sm-li neglect llial the true meaning, aim 
and objec-ts of rescari'h are not nnderstcmd by the 
piihlie. Hccaiisc- researeh does not inmied lately lead 
to epiic-h making diseovt*ries and does not always bring 
sen-salional r« suits, the iniportanee and value of medieal 
researeh aiui llie need for support by private individuals 
are not sufHeie.ntly appreciated. Until this is done, the 
proldem of iiieiirahh-s will remain unsolvc'd in this 
ii uiitrv.* 

" Haseil on a hrimdcast talk from the* rak'-iitta Station. 
ScM-cmil lerturo in “ ProgresH of Hfimn-e Seric^H ” of the All- 
liidiu Radio. 
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Research Notes 


Urinary Cholesterol in Canter 

The slnietural ivlnlion oT several potent 
eareiiiojfeiiie h y<lroearl)oiis to < \ elopeiiteiioplnniaii- 
threne, whieh Tonus Ihe eyelie ]>ort ion oT cholesterol, 
bile a(*i<ls, and steroid h(n*niones, has yiven ris<‘ in 
|•e(^Mlt years to vari»)iis speeiilat ions eoneernin;^ the 
role whieh eholestei'ol and other slei'oid derivatives 
may l>lay in tumor nn'tahdlism. 'rnnionr tissue is 
known to he richer in cholesterol than any 
parenchymatous oi*«»an, exclusive cd' the hrain. so 
that eholesteind is liid^ed in some pecodiar manner 
w’ith tumor melalM»lisni. 

The (diol(‘s1<’rol excretion ihroiiyh the ki<lney is 
minuto undei* normal (MUiditions, hut consi<lerahle 
amounts an' Tound in the ui'ine oT nephritic pali<uds 
and in chylous urine 

liloeh and Soh«dka (7. liiol. ('him. lii.fin otiT, 
19:J8) examine<l the urine oT hospital ]>ati«‘nts and 
i’oiind in the urine from cancer patitids an avera»-e 
ot! 4-(H) m»\ i)er 101) liters as ajiainst an averajii* id' 
00 m**:. oT cholesterol j)cr 100 liters (d‘ urim* Trtmi 
normal individuals. 

The rise oT urinary cholestend to more than 10 
times the normal value may not he <diara<‘!erisrn' 
for cancer urine hut a symptom commoji to any 
group of eacdiectie j)alierds. Therefore, cordrols 
W'ere run on urine Ti’oni car<liae and consumptive 
patients; these gave figures (d* 50 and 20 mg. oT 
cholesterol per lOt) liters respei lively, figures which 
correspond w'ith the values Tor normal subjects. 
The authors attribute the high cholesterol level in 
cancer urines to the continuous dest rind ion ot 
tumour tissue. 

The study of urines collected from imlividual 
patients will throw light on the (piestion whether 
cholesterol urea is an expression of ahm»rmal 


<*h(desterid metalMdism or merely (d* im*reased 
catabolism td' cholestend rich ti.ssue. 

- II. N. H. 

r'omposition of the Milk from the Breasts of 
Newjy-born Infants 

It is wed known that most infants of both sexes 
secrete milk when newly-born, the secretion being 
termed Witclu's’ or Soreen rs’ milk. Tin* pheno- 
menon is ascribed to i>uerpural involution in the 
mammary glands «d‘ tin* newly-born infants, and the 
s<‘eretion is eonsidensl to be imperfect nulk loaded 
with hueoeytes, often (*nding in abscesses. 

h'ive sanij)les of such secretions were collected 
from irdaids of both sexes betw<*en 9 and 17 days 
ohl and submitted to analysis. Davies and 
Moncrieff tliimlKm. dj, 1228, I92S) obtained the 
milk by gentle .s«piee/.ing of the eidarged breasts, 
Ihe milk then being sucked up by a pipette and 
transferred to small glass bottles (‘ontaining a trace 
of formalin. Tin* yiehls were variable but in no 
case exceedid I’S g. I )etei*minat ions were made of 
total solids, nitrogen distribution, sugar and chlo- 
ride (Mudeid and evidence of the presence (»f 
peroxidase and phosphatast*. P'at and mineral co?i- 
tent could not be deteri for w’ant of material, 

but ail samph‘s appeared to contain fat since they 
showed the ju-operty (d‘ crt‘aming on standing. 
The highest total solids occurred aroiiinl the 9th 
day, t>rotein aecounting tor most ((10-80%) of the 
solids. It i.s probable that tin* secretion is at first 
watery, rises in total solids and protein content to 
the 9th day, and then decn*ases in solids slowly and 
in ])rotcin I'apidly, due to resorption in the follow- 
ing days. The secretions bear some resemblance in 
composition to those from the udders of pregnant 
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hoiters and dry iion-prof^nniit cows and tends to 
resell! hie eoloslrnni in eonipositien. 

—II. N. li. 

The Proximate Analysis of the Organic 
Constituents of Soils 

J. M. Shewan {J. Af/ri. Sri., .AV, 324-840, 1938), 
has !i!»:dyse(l tlie orj>{inie e<»ns1itiien1s oi' several 
profiles from north-east of Seollaml. He has used 
the system of analysis iiroposisl hy S. Waksman and 
K. Stevens (Soil Sri., ,l(), 97-1 l(i, I9il0), hut has used 
various modirn'alions in order to obtain greater 
aeeuraey. Shewan |)oints out that it is ne<'essary in 
the ethm* exiraction nf the orjianie matter to dijrest 
the soil with ether for 24-30 hrs. insteail of 10-lG 
hrs. as done hy Waksman and Stevens. Kor the 
determination of eelinlose fraetion Shewan has 
used 80% snljiluirie arid ft»r 2J hrs. at .12-14®(^ 
(Waksman does not eontrol the temperature). 
Sevei’al other moilifieations have been reeommende<l 
with respeel to the determination of redueing 
stijfars produced from the hydrolysis of hemieel- 
lulose and cellulose. 'Phe method which has been 
Hnally adopted for the determination of redueinj^ 
sugars is as fidlows:-- 

10 25 e.e. of the acid hydrolysate ai’e neutralized, 
made alkaline to hrom cresol-])urple with 2.5%, 
NaOil, allowed tostand fora Lew hours with fre<|uent 
shakintr, after which the iron nianj»anese jireeipitate 
is filtered ami washed ami the till rale made up to 
100 e.e. (In some eases two preeipitaliotis are 
necessary). Fehlin^’s solution is a<lded (haiie and 
Kynou’s A and li), the mixture boiled and a 
standard jrlucose solution is run in until an end- 
point is reached, usiim' 3 drojis of 1%„ methylene 


blue as indicator. The whole operation must be 
completed 3 minutes after boiling: commences. The 
standard solution is treated in the same manner. 

The <leterm illation of the organic constituents 
oV soil is very nnpovtanl, but so far no inetbod, 
inehidin**: that propose<l by Waksman and Stevens, 
has been found to be satis factory. The modified 
proeediirc proposed l)y Shewan seems promising 
and should )>e tried with liifferent tyjies of soil. 

—S. P. li. 

Lysine Content of Foodstuff 

Osborne and A'lemlel demonstrated eonehisively 
that lysine was an essential amino-acid for normal 
f»:ro\vt}i and that the nutritive values of a number 
of j)roteiMs were elosely related to their lysine 
eontents. Alorris and Wrijilit found that a defieieney 
of lysine or tryptophane in the rations of milkinj*; 
cows lead to a marked reduction in milk yield. 
Rstimation of lysine by the Van Slyke nitroj^en 
distribution method is very unsatisfactory. 33ie 
isolation method of Konsi4 and Kuteher as moili- 
fi(‘d by V'iekery and lieaveuwM)rLb is better but 
reipiircs larjie amounts of material. 33iis method, 
modified by Bloek (»/. liiol. (’h<m. I0(>, 457) may 
be applied to small ciuantilics of protein but this 
method is also uiisiiitable for impure proteins. 

r. A. Ayi‘e (ISioHum. J. 1152, 1938) has 
effected further modifieation in Bloek ^s methoil 
resulting in »;ain in time ami saviuf*: of labour. The 
method when ai)])lied to a food eonlainin^ a low 
percenfaf 4 'e of lysine (wheat f^Iiifen) was not success- 
ful due to l!'c very hi};h pereentaj^e of proline in 
the stuff. 

—n. N. B. 
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University and Academy News 


National Academy of Sciences, India 

A.ii orilinary iiiuiilhly of \hv National 

AeadcMiiy of Seienoes, India, was held on Ap** 1 21), 
1938, in the Physics Ucctiirc Theatre, Muir (\>lle»e 
linildinf»s, Allahabad, with Prof. I). K. Phaltaeharya 
in the chair. 

Tin* followin}; papers were taken as vea<l : — 

1. “ Studies on the trematode ])arasites of 

fishes. A new trematode Nizitmia 
Ihjch r(th(uli(t^ N. (icn., N. S|). from the 
intestine of a fresh water fish, 
Ophiof ( l)holus juiiK'tatus,” by d. Dayal, 
Ps<j., JM.Sc., Zooloj»y Department, 
liin'know University, Uueknow. 

2. “ (\*nisli<* Smla and Alumina ii*om Salt 

and Dauxite (A new process of 
manufacture), by \'. S. Dubey, V. P. 
N'arsliiiey and R, S. Sharma, Depart- 
ment of (Mass Techiioloji’y, Denares 
Hindu University, Henares. 

3. “ Notes on the Microscopic stinlies of the 

Ij»]ieous Hocks of Hlepharrta, Trombay 
ami Salsette Islands and the Parnera 
Hill by Prof. A. S. Kalapesi and 
H. N. Sukhesvvala, St. Xavier’s (Vdlet^e, 
(^ruichshank Hoa<l. Bombay 1. 

4-11. “ Studies on the effect of alcohol on the 

metabolism of ^r<*en leaves ”, Parts I 
to 8, by Dr U. N. (Miatter.ji, 1). Phil., 
Natimial Academy of Sciences, India, 
Allahaliad. ((kunmunicated by Dr S. 
Kanjan). 

12. ” Chemical Kxamiiiation linifolia Het/. 

Part 1, by Messrs Mahadeb Prasad 
Gupta and S. B. Diitt, Chemistry 


Department, .Vllahabatl University, 
.\ I la ha bad. 

Institution of Chemists (India) 

Tin* followin^^ are the Members of the Council 
for 1938-40. 

/Vf.vK/r a/ - Mr. N. N. Se!i (lupla. 

Vicf l*r('.si(h nts — Dr K. .\. Ibiuchi ; Dr Hilbert d. 
IA»wler; Dr B. C. tluha; Di* .\li Karim; Dr H. K. 
Sen*. Dr K. S]>encer; and Dr T. S. Wheeler. 

HoHif. Tnnsurtr Mr K. B. Sen. 

lion!/. Nun/aWfx— Dr N. Ghatak ; ami Mr S. N. 
Sinha. 

Mduhrrs Mr Ronald .Mcock : Dr (V Barat ; Mr d. 
H. II. Bartlet; Mr N. K. Chatterji; Mr P. K. Das 
Gupta; Mr P>. B. Dhavale; Dr I). R. Dhiimra; Mr 1). 
S. Naidu; .Mr \. Sen; and .Mr H. Kirm. 

.An ordinary me(‘ti?m’ id’ tin* Institution of 
Chemists (India) was held on Thursday, the 14th 
duly, in the Chemical Uecture Tlnsitre, tbiiversity 
Colleji’c of Science, Cabmtta, with Mr. Sen 

Gupta, .M.Sc., .A.I.e., the President, in the chair. 
The followiim- paper was read and <lis«*nssed : — 

“ Studies on main princi])les ami elect r«>-cliemi- 
cal observations involve«l in a <lry cell *’ by Mr P. 
B. Sarkar, Al.Sc. 

A visit of th(' im*mbei*s of the Institution of 
Chemists (India) to the Uactm*y of Messrs, the Bata 
Shoe Co., Ltd., at P»atana«:ar, was arranged on 
Thiu-sday, the 18th Auc-ust 1938. 

Dr (lilheid d. Uowler, delivered a lecture on 
“ He.seareh and Investijiation ” at an ordinary 
meetiiij^ of the Institution of (’hemisls (India) on the 
21st August, 1938. 
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UNIVERSITY AND ACADEMY NEWS 
Calcutta Medical Club 

Tli«‘ following cliuioal Mu'ctin^s wen* hold uiulor 
the Huspiees of the fhih (luriiif? Anyiist li)d8. 

Friday, August, 12, 1JK^8, at T-dO p.m. 

SnbjK'l: IntoKtitial aiuohiusis: its oliiiioal 
Ilia nifosl a lions. 

iSpmh'ir: Dr Frobodh Kumar liaiiorjoo, Al.l>. 

Friday, Auj»iisl ID, I9d8, a I TdO p.m. 

SKhjfvi: Fraoturo spine and ils trt‘a1m(‘nt. 

A^'pen/.n*; Dr l*roval Dhandra Sanyal, M.ft. 
(Cal.) F.U.(\S. ( Fuji.). 

Friday, Anjjnst 2<>. al 7 ‘10 ]).m. 

Siihjtri : Mental diseases in virneral pravtiee. 

Spfvli'tr: Dr Siidhiinira Nalli F>anerjee. H.Se., 
M.Ii. ((.Vil.) D.r.H. (homl). 

The National Institute of Sciences, India; 

The Ninlh Ordinary Oeneral Meet ini; of the 
National Insliliile of Seienei's of India, was held on 
Saturday, the 2(Hh AuKUst, 19:18 at the Royal Asiatie 
Soeity of HeriKal, CaUmlta. 

The following papers wen* read and diseuss<*d : 

.1. Notes on Vredenhuririle (with Devatlite), 
and on Sitaparile by »Sir D. L. Ferinor. 

2. The Kole of Nitrogen eompounds in the 
fermentation of Fruit *Jiiiees by N. N. Chopra, 

:3. Hio-eheinieal Investigation of the Tuber 
culiition of Water Pipes by S. C. I*illni. 

4. On the Ionisation of the I'pper Almosi>here 

M. N. Saha and R. N, llai. 

5. lJevi-Civita^s formulae for two bo<Iies by 
Sir S. M. Sulaiman. 


At the Council Meeting? hebi on the 19th 
August, the followiii}; were noininated to be 
Honorary Fellows of the Institute. 

1. Sir Arthur Pbldinj^ton, D.Se., DD.l)., F.R.S., 
Plumian Professor of Astronomy and Experimental 
Philosophy, (7imbrid«e University. 

A life-sheleh of Sir Arthur ,Kddinf;ton was 
published in Sciknck an» Cn/n uK, danuary, 19:{8. 
Recently he v/as been decorated with an Order of 
Merit. 

2. Prof. R. A. Fisher, Se.D., F.R.S., (Jalton 
Professor in the Cniversily iif London. 

Prof. Fisher was awardetl the Wehlon Medal of 
the Royal Society in 1929. Apart foi* his j»reat 
distinction as a scientist, his iidluence has been the 
most powerful in reeent fleVT lo[>meiils in eonneetion 
with aj>ricultiiral field trials in India. In faet the 
Fisherian te<*hni(|ue has Ie<l to a jireat progress in 
Indian ajLjriculture. 

Prof. d. Perrin, Sorboniie, Paris. 

Prof. Perrin is one of the most eminent French 
sei(‘ntists, wellknown for his work on the si‘;n of the 
char;r<' of the I'lectroii, (1890) and on Drowniaii 
moveim‘nt on vvhieli a Nobel prize was awarded. 

4. Sir dohn Russell, D.Sc., F.R.S., Director, 
Rothamsted A irri cultural Kxperimental Station, 
Harpeiiden, Herts., Knirlan.l. 

Sir John Russell is an eminent seientlst and Hie 
leatiiiu; soil scientist in the Cniteil Kingdom. He 
visited India for about six mouths in 19*d(>-:37 at the 
request of the Imperial Council of Ay:ricul1ural 
Research and furnished a most valuable report on 
the future lii velopnient of Agricultural Research in 
India. 
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Book Review 


Hints on Musetm Edl’c’Ation, hy J. C, li^anak, 

pp. (nm). 

Jt is vory difficult to review a work which deals 
with subjects quite alien to what one w’ould expect 
from its title; such unfortunately is tlie case with 
tlie work under review'. From the title Hints on 
Museum Education one would ex])ect a fruide for 
museum authorities, such as museum curators and 
others resi)onsil)Ie for the management of museums, 
rej;ardinj>: the methods to be adoiUcd for making 
museums serve for the advancement of knowledf^e, 
but this is exactly what is wantinj;. In an intro- 
ductory chapter the author deals with the 
importance of educational museums, Imt his method 
of treatment is very subjective, and so many 
subjects are mixed up in the short cornpa.ss of 14 
pajres that the main issue becomes almost shroudeil 
in details that have little to do with museum edu- 
cation. In a sciMiml cha])ter under the headiii}** 
“ Preliminary Kemarks ” arc discus.sed such diverse 
subjects as the Spread of Museum Knowled«:e, Tse- 
ful rtn'sns Ornamental l\nowlcd}»:c, Well-directed 
Education, Memory not to be taxed Improperly, 
Instances of Useful Know'leda:e, Study of Arts and 
Sciences and Exhibits of the Three Kina:doms, 
Oeneral Knovviedjfc of Technical Subjects wdth sub- 
headiuf^s ‘ Hotaiiy ’ and ‘ Zoolojry Mental Hya:iene 
and (’hild Psych(iloj?y, Uurious or Wroiift' Notions 
about Educational Museums, Mass Education in the 
Indian States, Children 's Museum.s, and Properties 
of Objects a.s perceived by the Five Scn.se ()r{»:ans. 
The variety of subjects treated in this chapter 
makes one wonder what the author’s conception of 
the fuiKftions of a museum i.s. No one denies the 
{?reat service rendered to education by educational 
museums and exhibitions of industrial objects in 
science museums, but the author devotes a paj?e or 
so to museum work and several paf?es to defective 


curricula of educational institutions, instances of 
useful versus useless kn()wdedf»e, the importance of 
the study of arts and sciences, etc. In fact the work 
ap])ears to be based on such an im])erfect acquain- 
tance with the u'ork of museums cither in Europe 
and America or even in India that it is very doubtful 
whether his analysis would sei’ve any u.scful 

purpose. The major part of the book (p]). 57-270) 

is devoteil to classification of exhibits undm* headings 
like Fooils, Ordinary l)ruj>-.s, Mcilical Appliance.s, 
Ifou.ses and .\rchit(‘cturc. Stamps and Coins, 

Mechanics and Machine's, Arts and Manufactures, 
Physics, Electricity, Some Mysterious Sciences, 
Sclmol Exhibit.s, Pictures, Nativities, Horosco])es, 
Useful ami lnterestinj»‘ Information, Museum 

Library, Children’s Museums, etc., arranged in 04 
chapters. The.se accounts are useful compendia of 
a heterogeneous mass of int\)rmation on very varied 
subjects, but their utility fm* museum education is 
very doubtful. As an instance may be noted the 
fact tfiat whereas .some 9S paj^es are devoted to a 
de.scription of the i)roj)crtic.s of ordinary fooils ami 
druf^s. le.ss than half a pa^i' deals with objects that 
should be exhibiteil in the Food section, and not a 
w'ord about Dru^' exhibit.s. In a final chapter under 
the hcailiny: “ Suggestions for Reformation ” the 
author di.scus.ses certain recommendations of the 
rcprc.sentativcs of the Museums A.ssoeiation as laid 
down in their report on the “ Museums of India ” 
ami offers simj^estions for thi' improvement of the 
Imlian museums. One of these i.s to transform the 
National museum of India, tlu* Indian Mu.seum, 
Calcutta, into what he considers to lu' an urf'cnt 
need of the country, r? 2 ., a science museum, a 
technical museum, a public health museum, a 
children’s museum ami everythiim else in mu.seum 
line all combined into one; such an octopus, the 
exact flint ions of which the author has not set forth, 
has not been possible either in Europe or America, 
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and one cannot understand how such an institution 
could ever be estabilished in India with the very 
meagre funds that are available for niuseunis in 
this country. Even if established, the incubus of 
such a f^if^aiitic institution is sure to stultify the 
main purposes whicdi it is expected to serve. 

P. 


iNOrsTlUAL AND NkW8 KdITION OF THK Joi KNAL OF THE 

Indian (hiKMicAi. Socikty, Super Svo. 

pp. price Ih S/- for sinr/le hxue. 

The present ivssuc constitutes the joint first and 
second numbers of the quarterly jiublieations under 
the joint auspices of the Indian Chemical Society 
and the Institution of Chemists (India). 

It contains original papers on (1) llleachiny: of 
lac. — from Indian Lac. Uesearch Institute, Ranchi; (2) 
Commercial possibilities of a new <letergent — fimm 
Indian Forest Research Institute, Dehra Dun; (II) 
A short note on photo-electric colorimeter for the 
estimation of al)sorption of dye- from the Techno- 
logical J^aboratory of the Indian Central Cotton Com- 
mittee, llombay; (4) The distinction between oxy- 
Cidlulose and hydroeellulosc- from the Laboratory of 
Chemical TechnoIoji:y of Hombay University; (5) 
Indian Coals for the manufacture of white Portland 


cement — from the same laboratory; (6) Studies on 
Indian Coals, Proximate composition and low 
temperature carbonisation — from the Technological 
Laboratory of the University College of Science, 
Calcutta; (7) By-products of Citrus fruits — from 
(lovernment Industrial Laboratory, Lahore. In 
addition to the seven original centributions. the 
is.sue contains thoughtful articles on ** Mineral 
element in Nutrition by Dr U. P. Basu of Bengal 
Immunity and '' Chemistry and Development of 
Industries in India ** Ijy Dr K. (J. Naik, Covernment 
Industrial Chemist, Baroda. The inclusion of 
industrial research notes collected from foreign 
l)eriodicals, notes of scientific interest and extracts 
from the Indian patent literature has made the 
publication useful and attractive. 

A publication of this type will disseminate 
industrial and scientific news, and bring about 
contact among the chemists and the imiustria lists 
and will thus go a great way in promoting chemical 
industries in India. It has thus removed a long- 
felt want. 

The orgafiisers of this publication arc to be 
congratulated for this excellent si)ecinien of the 
first number. The get up and printing of the 
journal leaves nothing to be desired. It has been 
offered to the Fellows and Subscribers of the 
Journal of the Indian Chemieal Society at a con- 
cession rate of lie I/- and lis 2/- respectively. 

— f/. B, 
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[The Ktliior is not responsible 

Effect of Llg^ht Rays on the Physical Pro|)ertles of 
Protein Solutions 

Proteins, as a rule, are ehan^iH] by the a<*(ion of lijfht. 
The main function of the lijylit is not only to brinjy about 
a physienl change in it but also to affwt therapeutic pro- 
perties of the protein solutions. In onler to study the 
reasons of gel-formation and gradual deterioration of anti- 
toxic, serum in light, different j)rofein solutions were exposed 
to diffused light, open sun-light and ultra-violet light res- 
X>e<‘ lively. 

We have noticed that in si‘ra (anti-toxic, anti bacterial 
or normal horse serum') there is a gradual change in ctdnur, 
relative viscosity and /iK. Put no such change was observed 
in toxiod solutions. In the <liffused light <*hanges take place 
very slowly, aiul the exposed sun light <»f .lune (containing 
maximum ultraviolet rays), the rate is a bit rapid, but the 
sharpest changes were noti<*ed in untiltored ultraviolet rays 
from a mercury lamp. 'Phis gradual change of pH towards 
acid region is observed in all the sera but not in toxiod. The 
diffused and open sun-lighf favours the formation of 
sediments in sera, while ultra-violet rays cause gel-formation 
due to the greater intensity of the actinic rays. It is note- 
worthy Ihat, though the lotnl protein before and after the 
exposure to light remains the same, still the amount of total 
globulin ill the sera gradually increases at the cost of albutnin 
portion of the sera, so that the behaviour of .sera, towards 
animonium sulphate is erratic. The results of a typical ex- 
periment. are given lielow: 

Original Serum lrra<liate<l Serum Sun light ex 

po.sed Serum, 

(Ihr.) (8 hr.) 

GlobuUn—IO.37% .. 11.1% 10.77r 

Albumin— 3.8% 3.1% .. 3.37, 

It is interesting also that the fall of titre per c.c. was 
abrupt in anti toxic and anti-baiderial sera, but in case of 
toxiod no change in floceulative unit was observes!. Further 
work is in progies.s and the paper will be l•omInuni^•at<M^ in due 
course. 

Bengal Immunity Laboratory, N. K. Roy Obowdhury. 

Calcutta, 


for tht: viev's expressed in the Jttfers.\ 

Floods and Prediction of F1o<m1 I„evels by River Models 

Now that we hear and read in newspapers every day 
tales of devastating floods in different parts of the countrj' 
if may be of mure than scientific to know that it is 
po.ssib!e to prislii't with a fair degree of iic(*iiracy the highest 
water levels that a river in spate can reach. It will at once 
be apparent that even if tl\is much of knowledge could be 
had about the seemingly erratic behaviour of alluvial rivers 
ill AocmI it will be a groat gain. If it is possible to say to 
what level water in a river will rise when a certain flood will 
pass a certain pt)int of the river, peo[)le in the neighixmrhood 
might be given notice in time and much loss of life and 
property may be avoided. Apart from this if it is also 
possible to train a river in su<*h a way from exfX'rience 
gathered from model expm'iinents that the highest flood 
levels may be rediu'etl by a couple of feet or more, it will 
!m*an, ns every body who is engaged in flood n‘lii‘f work 
knows, life or death to thousands of pi^ople. It. is desired 
here to describe some experimmits that have been recently 
curried out by the author in «*onnectiou with Kmerson Ihirrago 
Projivt of the Punjab Irrigation. 

When it was decided to build n barrage acro.ss tho river 
(•henab tj» divert from its main course tin* waters of both the 
rivers .Ihclum an«l (^hennb over a weir it was feare«l that tlic 
river levels upstream of the bund will go up and coiistspiently 
iiiiiuiidute the \illnges in the Khadir of the rivers. Accor- 
dingly protective bunds liad to be raised for miles and miles 
upstream of the weir on both sides of the rivers. It was 
de.sired to know to what inininium heights these bunds should 
be raised so that tin* river may not. spill over even in the 
highe.st flood that has ever o<'curred in this river. This 
information was urgently reipiired as it not only meant the 
saving of lives of thousands of men and fif property but it 
gave valuable inronnation during the period of construction. 
As the |H*riod of construction generally takes two to throe 
years uml the weir is built across oin* of the arms of the 
river through which water flows in summer months a ring-bund 
is generally put round the area in which the work of cons- 
truction goes Oil. It is very important to know to what 
iHiniiiiuni height this ring bund should be put up so that 
the river may not spill over into the area enclosed by the 
bund. 

To gain these points of information and also those nboot 
the shape and position of the guide banks, lending euta 
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upstmun Jind ilowiiMt roam of tho woir, a model of the river 
WH» made. Details of this model are ^iven in a puhlieation 
of the Diinjab Irrijjjation Kesearoh liiHtitule. Here 1 shall 
not refer to all tlie iinportaiit information obtaiiusl from this 
model but onl^v mention those* results that are of immediate 
interest to us. 

A model of the river for a streteh (d* 6 to 7 miles was 
built ill June 1937 to suitable seales- -this ineluded about 
3 to 4 miles of the river u]>str<>um of the weir site ami 
3 miles downstream of th(‘ sjime point. A series of preliminary 
experiments wer<* imeessary t«) fix the seales «>f the model so 
that the model <‘ould be niu«le to reprodiiee the eonditions of 
the prototype. After it was prtive«l that the model eoiild 
reproduee the known eondititms of the river it was usihI to 
pre4liet eonditions that were likely to oeeur in future. For 
this piirpo.se th<* riv«*r in the model was Nurroiinded by a riii#'- 
biJiid and dis<‘harf»’e for the worst known year (1929) for 
this liver was run month by month. This reproduetnl the 
eonditions of the river liiat were lik<‘ly to oe<*ur in 1938, If 
1929 tlooils n*peated themselves. River levels were I'outiniiously 
ree.onlod at many important points in tlie river. 

yinee the above experiment was eonipleted eonstruetion of 
the Kmerson llarraKe has slarteil. The river had been biindeii 
by a rlnj( bund and forced to flow throujrh its rijfht hand 
eimiinol only. Jliiriui; this period the followiii^f i*;aiiges had 
been observed at the Trimiiui Dont 31ri(l/i(e (butj'e Hitc\ The 
following table gives tho discharges uml gauges in the 
prototype and in llie model. 

Compansion of Trimmu Gauf/ts for the Floods of 1938 ond thr 
('ornsponding DLsrhargrs in the Model for the 
Prt tlirersion Huns. 

Trimmu (binge. 


Date. 

Discharge. 

Prototype. 

Model. 

8 7-38 

85,588 cii/sc 

486’2 H.I.. 

485*6 R.D. 

28-6-38 

133,433 „ 

487 19 „ 

487 0 

18-5-38 

150,665 „ 

4887 „ 

488*0 „ 

17-6-38 

10.5,917 „ 

487'4 „ 

487*5 

13 6 38 

187,809 „ 

488’4 „ 

488*3 

267-38 

300, mx) „ 

489*5 „ 

489*7 .. 

Irrigufioii 

Kesearch l^aborutory. 


M. K. Hose 


J.inhore. 

208-1938. 


Theoretical Interpretation of the Variation of Electrical 
ConstantN of Soil with AiolKture Content* Temperature 

aiid Frequency 

It huH be(*n found by various investigators 1, 2.3.4 tlmi the 
diele<itrie constant and eonduetivity of the .soil vary with the 
moisture content, the frequency of the impressed waves and 
the leuipernture. The nature of the variation of the above 
constants with frequency has been expluincHl by White® by 
applying Debye’s dipole theory but little has beea said about 


tho mode of tho variation with moisture content and tempor- 
atiire. In tliis note tho variation of the imnstauts with 
moisture content, temperature and also frequency has been 
explained by applying the theory of Wagner* which is a 
inodiflcatioTi of Maxwell’s theory. Wagner-Maxwell model 
when the conducting particles arc spheres sparsely distributed 
throughout a material of low dielwtrie loss has been applied 
in the j-ase of moist soil, Tho variations of the above 
constants have been found out experimentally also, and it has 
been observed that the nature of variation agrees fairly 
closely with that obtainwl by this theory. 

The generali/.ed dielectric constant for a conducting 
diele<tric is given by the wellknown ecpiation with the usual 
nutut ions 

k=k'-ilr" . . . . (1) 

and the equivalent a.c. conductivity is given by 


a— 


wk'^ 

Idl 


( 2 ) 


It has ln*en shown by Wagner that the real component of the 
dielirctric. constant can be given by 


and the imaginary component is given by 

' 1 t 

•> .. / i 

where 


(••>) 

(t) 


and 


~ j' I .j *3r(k2 /ri) j 

; z: _ 

y, 2/1*1 ■ I ' /i’2 

~>inc ‘ 


where K' and JC* are the dieUvIric eonstants of the dry soil 
and w.’iter respectively, 

c the d.c. conductivity of the medium in e.s.u., 
r the moisture content by volume, 
h the absorption eonstant, and 
T the relaxation time of the moist soil. 


Substituting the values of K" in (Equation (2) we obtain 
_ JPr A-co/i 

' 411 


and substituting the values of A'qq k in the 

equation we get 


mr 

411(2/^1 + A*.,)* 


{ .(2kAh)r 


above 


-f (A-,-fr 03 r* j .... ( 6 ) 

Similarly by substituting the values of Aqq, h, in the equation 
(3) we get 




,, /I^A'i'K/ra^Ar,) 94?,* 

I' (2ifc, + /f2)(l-fW^'*7'*) 


f 27fc,*^Af2 — Api) 

( (2 ^ fr*r*^ 


( 6 ) 
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EquatiotiN (5) and (6) show tho naturo of thc» varinfiotiH 
of t.h« conductivity iiiul tin*, diel(M*tric constant rcsja'ctivcly 
with the inoisluro content, relaxation tiling and frc'qiiency. 



tnoistwre content 

rig. 1 

The curves in li^s. 1 and 2 show the variatifm (d‘ the 
above, eonslaiils as old Mined experimentally and also by the 
above theory. For the sake of convenience three cases have 

been considered, /•..r., w— (;^0, w-- ^ n~QQ. The coiitifiii- 

T 

ous curves in fqy. 1 have Iuhmi drawn from e(|natioTi (6) by 
sul>stitutinjj arbitrary values of the (Minstants /fj and 
T (viz., 1C=2, A"==«0 aii.l 7’— 10 ’ Sec.) The curves 1. 11 
and 111 represent tie* values at the above valin's «»f w’ 
respectively. In ti| 4 -. 2 eurv<*s 1 had 11 represent the values 
of conductivity calculated from equation (5) by sulistitiitin^ 

the above constants at ^ respectively. The 

value of (he conductivity at b— () will vanisli. The doited 
curves in fifts. 1 and 2 have been drawn from tlie experiimmtal 
values obtained at a .trequency <d’ KXK) Kc/Sec. (which is 

nearly the frequency as that of « — ) by the resonance 
method previously used by the author*. It can be seen that 
the nature of the variations of the eonstanls with the 
moisture content is .tlie same as those obtained from 
the theory. If the constants involved in the two equations be 
evaluated the theoretical curves will aj^iee more closely with 
the experimental ones. It will be observed from the continuous 


curves that the change of comhictivity and dielectriii 
comstant due to frequency is more pronounced at hii^her 
perceiitaf;e of moisture than at lower one which has been also 
practically ol)S(>rvcd by Siniih Rose.* 

The nature of the variation of the electric constants of 
soil with temjieratiire can also be explained from equations 
(5) and (6) as the rela.vation lime involveil in the equations 
will vary with temperature as has been .sliown by Whitehead.* 
As rej^ards the «dian«e of the constants with frequency 
according to this theory it is found that the variation is of 
the same form as obtaini'd by Wliite'^ and tlie variation with 
tern pern I lire reseiidiles the form obtained by the author shown 
in a prexious commuuit'al ion.' 



C 5 10 15 20 25 30 35 40 45 X) 


movsiure content . 

Via. n 

The author has f^reat pleasure in thanking; Prof. I*. Dutt, 
M.A., (t’antah) and Di' S. S. Hanerjee fi»r their kind intere.st 
and suj»jLjesl ions during; the progress of the work. 

JMiysics I)i partment, U. 1). Jo.shi. 

HiMiares Hindu University 
22 7 19>». 

'Smilh-K(»se, If. L., hist. Khr. Knif., 75, 221. fl934). 

■’ Khastgir, S. If., and Seiigiipta, H., rhit. Mat/. 22, 265, 
(1936). 

“ Hanm*r jee, S. S., and .loshi, K. 1)., Sciknck & Culture, 
2, 587, (1937). 

•.lo.shi, It. T)., huf. Phys. 12, 1, (1938). 

"White, F. W. (J., (Uimh. Phil. Soc., 21, 268, (1931). 
"Wagner, K.W., Arvh\i\ for PIrkt., 2, 371, (1914). 

* Whiteheiul, .1. H., Ltrtni'f S on IUHvctric. Theory and 
Imulatirm published by Me. draw Hill Kook <k)., p. 98, (1927). 
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Dentruction of the N'eurotoxin of Cobra (Naja Xaja) and 
Dabola {I'ipfra HummHH) Venom by varioiiH Reducing 
Agente 

Tho lU'iion oT solutioiiM of <*yst«‘iiie uiul Hodiiiiu bisulphite 
on tiie iKMirotoxia of Nnja flava venom hns been r(‘<‘ent1y 
inv<*stigate«l l»y Mi«‘ln*rl uml <‘0 workers'. Tln*y have foiiml 
iliai sodium bisulphite destroys the toxirity of venom. 

Keeeiitly Micheel and <*o workers liave observe<l that 
sodium hisiilphite destroys the iieiirotoxin ]tresent in the 


bisulphite can also be explained by assuming that it forms 
an additive compound with the aldehyde or ketonie groups 
wliieh might be present in the neurotoxin investigated. The 
efTiH't of 11 number of reducing agents on the venoms of 
eobra and Kusseirs viper w'as triwl and the results are 
rcrorde<i in table 1. 

It may be noti<*eiI from the data ri'C.orded in table I 
that the neurotoxiii of Kusseirs viper venom is far more suscep- 
tible than the iieurotoxin of cobra venom to the action of all 
the rodueing agents us«*<l. If may be mentioned that control 
experiments witli solutions of cobra or Itussoll’s viper venom 
showed no appm'iahle loss in aelivity. The sodium bisulphite 


TABLK r 


Keageiits used. 

Hodiiim IViHulj)hite: 

1. 2 times the wt. of venom pH V3 .. 

2. 20 times the wt. of vi’ikmii plf 5*0 .. 

(•ysteine: 

1. 20 times the wt. of venom pH 7*6 .. 

2. 200 times tho wt. of venom pll 7*6 .. 

Ascorbic Acid: 
t. 20 times the wt. of venom pH 7*6 

2* 200 times the wt. of venom pH 7*0 . . 

Hulphiiretted lly<irogen : 
I’nssi'd for |5 mins. .. 


I>e.st ruction of the neurotoxiii of 
cobra venom. 


('rude. 


80',^ in 5 hrs. 


Kurified. 


85'/r in 5 hrs. 


Dest rue t foil of the 
neurotoxin of 
Kussell ’h viper 
venom. 


04V* i*> 5 hrs. 


V/* •» 24 lirs. bS'/r in 5 hrs. 

30V>. 

iV/I IV /r 5 lirs. 

30'/f in 24 hr.s. 


S\\ 


Nil 85% in 15 min. 


Modium Sulphite: 

2 times pH 8*0 

Hydroehloride Acid & 55n; 

crude a.s well as in the purified venom in a few hours. 'Hiey 
have also fouml that cysteine even in large excess <*an destroy 
only 25% of the neurotoxiii present in the puridi'd venom. 
The neurotoxin in the crude venom is not ap[»reciably affcM'ted 
by eystoine. Slotta and co workers^ (1938) have tried the 
effect of cysteine, .sodium bisulphite on the venoms of 
crotalus t-territieus and Hothrops jnraraea iiud have noticed 
very marked <lestructioii of their toxicity by these reagents. 
Micheel et al assumes that a thioliictone ring is pre.sent in 
the neurotoxiii and sodium bisulphite eauses in activation by 
breaking down the thiolactoiie ring. Hlottn and co-workers 
on the other hand think that the n^urotoxiIl contains 
cystine in its molwule and inactivation is caused by 
the .sodium bisulphite by attacking the H-S linkage and 
breaking it into a thiol and thio-sulphonic acid. We would 
like to point out iu this connection that the action of sodium 


](y/r in 24 hrs 77% in 5 hrs. 

38% in 24 hrs. 409^’ in 24 hrs. 

when aclded in small quantities to the solution of Bussell’s 
viper venom was found to attack and destroy the neurotoxin 
first. ’Phis suggests a method of obtaining the blood coagu- 
lating principle in a condition free from the neurotoxin. 
Further work is in progress. 

Applied (-hemistry Depfirtiiieiit, B. N. Ghosh, 

University (College of S. S. I)e, 

Science & Technology, I). N. Ohowdhury. 

Calcutta. 

20-838 


'Michetd, Zf'lUchrift fur Phyitiologisrhe Chemie 249, p. 157. 
* Slotta, Her., //, p. 264. 
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Indian Science News Association 

Third Annual Meeting 


The third anntial general meeting of the Indian 
Seienee News Association was held at the University 
College of Seienee, Caleiitta on the 21st August, 1938, 
at 4-15 P.M. On the proposal of Prof. S. P. 
Agharkar, Sj. Subhas Chandra Bose, Presitlent of the 
Indian National Congress, was voted to the ehair. 

The Secretary' of the Association, Professor S. K. 
Mil ra, in submitting the report for the period duly, ’37 
to June, '38 reminded the audieiKc that the Associa- 
tion started the journal Science an.! Culture more than 
three, years ago with a view to awakening the interest 
of the public in the methods of application of science 
to national regeneration. During tiu' year under 
review, a few of lli(‘ subjects disciisscul editorially and 
in articles written by specialists were Cdu‘ap Kleclri- 
city, River Problems, Industrial Organisation, Scientific 
Research Boards, Vernalisation, A new method of Agri- 
culture discovered in Russia -which allows large tracts 
of hitherto uncidtivated regions in Russia to grow foot! 
crops etc. Tt was a matter of regret that the .section 
‘ Science in Iiuhistry ’ in which were publislied arti«*le.s 
on new methods of manufacture and new avenues of 
profit by way of application of the latest discoveries 
of science, from pcrsoiw in 'IVchnolcjgical Institutions 
and Research Institute’s, had not been able to create 
a lively anil also profitable interest among the 
Industries of the I'ounlry due to their all-absorbing 
concern for the economic issues. ’riic high standard 
which the journal has reached is evident from the fact, 
that many scientists of international standing respond- 
ed to our invitation to write for our journal. Such 
were Sir James H. Jeans, Sir Arthur Kddington, 
Dr F. W. Aston, Prof. F. K. -Morri.s, Prof. II. J. 
Fleurc etc. 'The Association received recurring grants 
from tlie Universities of C’alcutta and Delhi, Indian 
Science Congress Association, Imlian Association for 
the Cultivation of Seienie and Bengal Chemical & 
Pharmaceutical Works Ltd. It also received donations 
from private individuals and bodies like the Hon’ble 
Mr N. R. Sarkcr and the Biirmah Oil Co., I-td. 

At . the election of the Office-bearers and the 
members of the Council for the year 1938-1939 (July- 


June) the following gentlemen were unanimously voted 
to the Council:-" 

I resident:' Dr S. C. Law. 

I’ iccrPresidents: Sir U. N. Brahmaehari; 

Dr Baini Prasad; Prof. M. N. Saha; 

Mr S. P. Mookerjee and Bt.-Col. II. N. 

('ho))ra. 

Treasurer: Prof. P. C!. Miller. 

Secretaries: -Vrof. S. K. Milrn and Prof. P. N. 

Cvhosh. 

MeniJwrs:- — Prof. P. R. Ray; Mr A. K. ('handa; 

Mr N. C. Ray; .Mr H. P. Bhaumik; 

Lt.-(k)l. A. C. Chatlerji; Dr N. R. Dhar; 

Dr P. K. fihosh; Dr M. Qiidral-i-Khiida; 

Dr B. S. Guha; Prof. N. R. Sen; Prof. 

J. N. Mukherjee; Pri»f. S. C. Mitra; 

Prof. S. P. Agharkar; Prof. B. B. Ray; 

Prof. 11. K. Mookerjee; Prof. N. C. 

Nag; Mr B. N. Maitra; Dr 1). S. 

Kothari; Prof. S. S. Bhatnagar and 

Prof. J. C. Ghosh. 

’riic Board of Kditors for the journal during the 
current year has been constituted with Profs. M. N. 
,Saha, J. C. (ihosh. Dr .\. C. L kil and the two 
Secretaries. 

A scheme for liaxiiig a board of I’ditorial co-opera- 
lors was disiMisscd, and ad(»pteil. 

I’rof. .Meghnad Saha, in explaining the aims 
and objects of the Indian Science News Asso- 
ciation, said that they were trying to bring to 
the notice of the public, in simple language, and 
by means of editorials in their journal, tSciciioe 
and Culture, the value of science to the country. 
’I'hc characteristic feature of this .lournal is that we 
alway.s try to prcs<*iit accurate and well-authenticated 
figures, which tend to create a realistic jiieturc of the 
situation. This Journal was the first to point out that the 
production of work per capita in this country is nearly 
20 times less than in Kuropean I’ountries. Can any 
other argument point out more forcibly that the 
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present rate of work output must lx* multiplied ten 
times at I<-ast if we wish to have any deeenl standard 
of livinjif for our masses. This Journal was tlic first 
to point out that the output of eh;«trieity is only 7 
units per capita, and ru‘arly 100 limes less than in 
Kiiropean countries. Can any other fij^ure he more 
eonvinciiifif that tfic development of natural reseiurecs in 
power has been extremely inca/^re.'* We pointed out 
that the numher of museums in this eoiinlry is nearly 
thousand times less than in a country like Sweden. 
Can any other arfruimuit Ixi more convincing about the 
low standard of (‘ultural level amongst the masses of 
this country ? 

Prof. Saha quoted an article eontrihiitcfl to 
Scienrt' and Culture by Mr Hose- written in 1085 from 
Karlsbad in which he asked scicnlisls and scientific 
investigators to come to the rescue of ])olitieal workers 
in solving the various national ])nibleins. Prof. Saha 
said that the first ])robh‘ni raised by Mr Hose was 
whether Indian eivili/.ation was in the evening of its 
life or was it on the Ihrcshohl of a new dawn. He 
did not want a sentimental but a scientific reply as to 
whether the awakening that was now' w'itnessed w'as 
an organic growth from within, a new' creation, or w'as 
it a mere response to the iinpael of the West, of the 
.same character as the reflex of a muscle under stimulus. 
The second ((uestion of Mr Hose, sai<l Prof. Saha, w'as 
what W’ere the coinlitions essential f<»r n'vivifying a 
civilization like the Indian that had begun to stagnate. 
The thin! question w'as whether f\>r increasing llic 
vitality of the Indian nation should they promote inter- 
easlc or intra-ca.ste marriages, or w'helher cxogamic 
marriages w’cre more conducive to the welfare of a 
people or endogaiiiie. 

'Pill quite recently, W'rote Mr Hose in his article, 
scientific men w’ould have been inclined to say un- 
hesitatingly that India w’ould do W'cll to remove artifi- 
cial restrictions on marriage. Hut the new racial theory 
of the Nazis had made them all ponder over the 
problem once again. If the Nazi theory was seientifi- • 
cally wrong and if cxogamic marriages were reatt}^*good 
for the race then Mr Hose thought that it w'»s high 
time to give a scientific reply to the claims of the Nazi 
race-theorist. 

Prof. Saha also referred to other question.*^ jelat-, 
ing to e<»mmon script, common diet and common dress 
which Mr Hose raised in his article. 

Although the article, said Prof. Saha, was contri- 
buted by Mr Ho.se as early as U)85, most of his 
questions still remained unansw'crcd and he would try 
as briefly as he could to reply a few of them. 


** To the question whether Indian civilization w'as 
in the evtming of its life or wa.s it on the threshold 
of a new dawn my answer,” said Prof. Saha “ is that 
if we aei'cpt the theory of Flinders Petrie or Spengler 
there is periodicity of 1500 years in a nation’s life. 
Our lowest level was reaeh<-d about 1200 A.D. and 
now wc arc probably recovering from a long winter 
of dccatlence to a spring of new' life.” 

” Hut ” said Prof. Saha ” the movements of. new 
life must be proj)erly guided, what is wanted is a new 
philo-sophy of life which will renew the springs of our 
civilization and culture.” 

This, Prof. Saha believed, w'ould <'onlain the 
answ'cr to the second question of Mr. Hose. 

his thircl question about the artificial restric- 
tions on marriage in India, Prof. Saha first referred 
to the Nazi race- theory. 

He observed, “ 'Phe ich-a of national and racial 
superiority is no ih*w phenonn'rion. Kvery nation, 
when it aehievt's grtalness, looks down upon others less 
fortunate, and tries to find out a cause for its greatness. 
When (Jrcecc became great in the third century H.C., 
Aristotle, egovistically asked himself: Why the 

Hellenic nation is the greatest people in the world and 
proceeded to find out an answ'cr. 'Phe cause according 
to him was meteorological ; the n»»rthern barbarians (he 
meant the ancestors of the West European natiims) 
live in such a cold climate that all their emu-gy is 
.spent in fighting .Nature. 'Phe southerners (Arabs, 
Jew’s, etc) live in such hot countries, that they have 
energy left to turn to higher things. Greece, he 
said, has the ideal climate, and tin; ideal people. 
Hcnee, he concluded, Greeks would continue to be the 
grcatc.st people in the world.” 

Hut historical events entindy falsified Aristotle’s 
predictions. Greece j)raclically contributed nothing to 
civili-sation since the 5lh century A.D., while the de.s- 
pised barbarians, to whom Aristotle referred in such 
ci^ntcnli>tuous terms, became creators of great civilisa- 
tions., shortly, afterwards. In the sixth century A.D., 
the Arabs (^yeated a civilisation of unique type which 
’ flcniri.shed in full vigour till about the fourteenth. 
C<intributipii ,of Islam to Science and Literature ha.s 
been simply marvellous. 'Phe Northern barbarians of 
Aristotle created the great West-Europcan civilisation 
which dominates modern times. The meteorological 
theory of Aristotle, therefore, completely failed. 

The Nazi race theory about the purity of the 
Aryan race looked, he observed, very much like the 
tlicory of Farnasram Dharma in this country, which 
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crystalliased into shape about tlie 2iid triiliiry A.l). 
(time of Manusniriti), when some rlasseff wen* segre- 
gated from others partly on the basis of raeial 
superiority, partly on the basis of supposed superiority 
of certain profession to others. 'I’lie result of this 
theory was the race which peo])]ed India about 1200 A.l). 
who went down so ignoininioiisly before the ’I'urkish 
invaders; the theory, which still persists, and has un- 
fortunately set India on its long winter of deeadenee. 

Physical measurements of the Nt'groes and their 
brain power sliowed that they were in no way inferior 
to the white men and who could foretell that the 
Negroes of Africa would not be the pioneers t»f a new 
and vigorous eivili/atiori a few hundred years heiiee. 

Question About Future 

“ May I i)ui some questions to Mr Hose?’* said 
Prof. Saha in eonelusion. “ May I enquire whether 
the India of future is going to revive the philosttphy 
of villagt; life, of hulhuk earl, thereby perpetuating 
servitude, or is .ilu* going to be a modern industriali/(‘d 
nation which having develope<l all her natural resour<*e.s 
will solve tlh problem of poverty, igiu»ranee ami 
defence and will take an honourt'd place in the eoniiiy 
of natiims and Ixgin a new <'yele in civilization?” 

“ If tlu! Congress High (\»mman<{,” saul he 
further “ ileeith-s on a ])<iliev of industrilisatioii, are 
they going to set iqi a rationalize<l selu-me 


of indusirialisation and establish a National Kesearol 
C.\)uneil and mobilize the seientifi<* intelligt'Titsia of tlu 
country? J put the question because the C’ongress has 
come inti> i)ower in si veral provinces and la'canse there 
is a great i‘on fusion of idt'as regarding the future 
industrialisation of India." 

” Is India,” sai<l Prof. Saha, ” going to be one 
nation or going to be diviiled into a ]>atehwork of ill- 
tlefincil provine(‘s and states and (‘ommnnities separated 
by a babel of tongues and sentiments and artificial poli- 
tical restrietitms? VVe find indications of this in every 
jirovince of India to-day." 

’rile address of tin* C’ongress President is printed 
separately (Viile p]>. l.'ttt-Ill). 

Mr G. S. Didt, I.(\S. in ]n*o]>osing a hearty vote 
of thanks to the president recalhti the other occasions 
when he came in touch with the C’ongrcss President 
in his official (‘apacity. Hut at the present moment he 
stood there as an Indian to oiler him hoinagf*, who, still 
young in yc*ars, had made Ids life so noble. He urgeal 
for reviving our ancient hc'rilage and culture and 
opined that in coiisoiianct' with )>opulnrization of 
scient'e, whi(*h tht‘ Assotialion is doing through the 
jeiirnal, a synthesis b(‘tween Seiema*, Culture and 
Politics should lu* deviscMi. 

At the c-lose of the meeting the guests were 
treaUal to tea and light rcfrcshnn'iits. 
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